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1 Applicants must submé Letter of Intent and &oncept Papeby 5p.m. ETon the due
date listed above to be eligible to submit a Full Application.

1 To apply to this FOA, applicants must register with and submit application materials
throughEEREXCHANGH https://eere-eXCHANGEnergy.qovls 99 w9 Qa 2y f Ay S
application portal.

1 Applicants must designate primary and backup peoftsontact in EERE eXCHANGE
with whom EERE will communicate to conduct award negotiations. If an application is
selected for svard negotiations, it is not a commitment to issue an award. It is
imperative that the applicant/selectee be responsive during award negotiations and
meet negotiation deadlines. Failure to do so may result in cancelation of further award
negotiations andescission of the selection.

1 Unique Entity Identifier (UEI) and System for Award Management (SAEQch
applicant (unless the applicant is excepted from those requirements under 2 CFR
25.110) is required to: (XEegisterin the SAM ahttps://www.sam.govbefore
submittingan application; (2) provide a valid UEI numbethe application; and (3)
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maintain an active SAM registration with current informatishen the apficanthas an
active federal award or an application or plan under consideration by a federal awarding
agency. DOE may not make a federal award to an applicant until the applicant has
complied with all applicable UEI and SAM requirements and, if an appliea not fully
complied with the requirements by the time DOE is ready to make a federal award, DOE
will determine that the applicant is not qualified to receive a federal award and use that
determination as a basis for making a federal award to ancdipgticant.

NOTE: Due to the highumber of UEI requests and SAM registrations, entity legal
business name and address validations are taking longer than expected to process.
Entities should start the UEI and SAM registration process as soon as possible. If
entities have technical difficulties wh the UEI validation or SAM registration process
they shoulduse the HELHReature on SAM.gov SAM.gov willaddressservice tickets in
the order in which they are received and asks that entities not create multiple service
tickets for the same request or technical issue. Additional entity validation resources
canbe found here: GSAFSD Tier 0 Knowledge Ba%alidating your Entity

Questions about this FO&MailPVRD@ee.doe.goRroblems with EEREXCHANGEEmail
EEREXCHANGESupport@hg.doe.tfmiude FOA name and number in subject line.
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|. Overview of Key Information

AgencyDepartment ofEnergy Officeof EnergyEfficiencyand RenewabléEnergy

Overview: Throughthis FundingOpportunityAnnouncemen{FOA)the Solar Energy
Technologies OfficéSETOWill provide funding for researchnd developmentto
reduce material usage, improve installation quality and resiliengahofovoltaic
(PV) systems, and address handling of PV systems at the end.of life

Topic Area 1: MORE Connection: Connecting PV Materials, Design, Installation,
Performance, and End of Life

This Topic Area will use $12 million of n&ipartisan Infrastructure La{BIL

funding to fund collaborations of diverse stakeholders who can bring expertise from
all life stages of the PV system lifecycle to reduce cost and lifecycle impacts of a PV
system and its components, includinglocated storage. Projects funded in this

topic area will develop technology and design solutions to optimize the
interconnected energy, economic, and environmental impact metrics in pursuit of
rapid and sustainable scaig of PV technologies.

Specific areas of interest include:

1 Design of PV systemadPV system components that minimizes the use of
materials especially critical materials

1 Development of characterization and naolestructive testing of bill of
materials (BOM) of PV system components throughout their life.

1 Development and implementatioaf holistic design for engineering,
procurement, and construction (EPC) of PV systems that can simultaneously
2LIGAYATS SySNHeée> S02y2YAO0Z YR SYy@ANRYYSyi
useful life under relevant operating conditions, in a high deployment
environment.

i Scalable hardware and software solutions for robust, efree, low
maintenance tools, components, and methods for installation, quality
management, and maintenance.

Topic Area 2: Solar Partnership to Advance Recycling and Circularity (SARECPA

This topic area uses funds designated by the BIL and seeks to fund one research partnership at
a maximum of $8 million dedicated to improving materials recovery efficiency and developing
safe endof-life (EOL) practices for PV system components, inajushodules, inverters, and

other balanceof-system BO$ components.The partnership will focus on technologies and
methods to enable lovcost reuse, refurbishing, repair, and recycling of photovoltaic materials,
and best practices for safe disposal oésle materialsandwill include data collection, analysis,

and working groups to enable effective collaborations and technology transfer.
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Deadlines:
1 Septemberl3, 2023,at 5pmET. Conceppapersdue
1 November 282023,at 5pmET FullApplicationdue

FundingOverview:lt is anticipatedthat this FOAwill providefederalfundingof $20
million over threeto five years including $8 million of BIL funding and $12 million of
non-BIL funding.

EligibleApplicants:The prime recipient and subrecipient(s) must be domestic
entities. The following types of domestic entities are eligible to participate as a prime
recipient or subrecipient of this FOA:

1. Institutions of higher education;

2. Forprofit entities;

3. Nonprofit entities; and

4. State and local governmental entities and Indiaies.

To qualify as a domestic entitthe entity must beorganized, chartered, or
incorporated (or otherwise formed) under the laws of a particgtate or territory
of the Unitad States havemajority domestic ownershipndcontrol; and have a
physical place of business in the United States.

KeyBenefits andMetrics:

1 Increased material supply and reduced environmental impaciabled by recycling
technologies.

1 Reduced material ad energy useenabled by optimized use of materials, designs for
recyclability, and recycling and reuse technologies and practices.

1 Rapid and sustainable scalg of PV technologiewill be aided byholisticoptimization of
interconnected energyeconomic, and environmental impact metrics over all life stages of
PV systemsThis FOA requirdbe evaluaion of energy inputs (such as embodied energy),
economic inputs (such as total lifecycle coatjdenvironmental inputs (such as embodied
greenhoug gas) related to the solar energy output the developal technological
advances throughout all four stages of PV system life: materials and supply chain, project
development and installation, energy generation, and end of service.

Il. Funding OpportunityDescription

A. Background and Context

TheU.S Departmentof 9 y S N(B@EQ $olar Energy Technolog¥ficeis issuinghe
Materials, Operation, and Recycling of Photovoltaics (MOREURM)ng Opportunity
AnnouncementAwards madainder this FOA will be funded, in whole or in part, with
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funds appropriated by the Infrastructure Investment and JobstAmbre commonly
known as the Bipartisan Infrastructure Law.

BIL is a onee-a-generation investment imoderniazng and ugyradng American
infrastructure to enhancé).S.competitivenessdrive the creaion of good-paying union
jobs,tackle the climate crisignd ensue strong access to economienvironmental
and otherbenefits for disadvantaged communitié8IL appropriates more than $62
billion to DOE to investin American manufacturing and workeexpandaccess to
energy efficiencynd clean energydeliverreliable, cleanand affordable power to
more Americans; andemonstrate andleploythe technologes of tomorrow through
clean energy demonstrations.

5 h 9BMinvestments wilsupport efforts tobuild a clean and equitable energy
economy that achieveazero-carbon electricitysystemby 2035, ando put the United
States on a path to achieveet-zero emissions economyide byno later than 2056to
benefit all Americans.

The BILwill invest$20,000,00@ver the next three yearfor research, development,
demonstration, and commercialization projed¢tscreate innovative angractical
approaches to increase the reuse and recycling of solar energy technoleggegus
BIL FOA issuedtine fiscal year 2022 already resulted in selectioright projects on
recycling and reduced criticahd/or expensivematerial use totaling10,000,000 of
Federal funding

The activities to be funded under this F@dpport BllsectionsSec. 41007 (c)(3pat
provides funding for activities listed undsection 3004(b)) of the Energy Act of 2020
(42 U.S.C. 16238(B)}, and the broader governmernwide approach tanvest in
innovative researclanddevelopment (R&D) in photovoltato reduce costand supply
chain vulnerabilitiesachieve durable, recyclable solar technologaesd advance
sustainable deployment of lowod solar electricity generationThese activities also

Infrastructure Investment and Jobs Act, Public Law88 {November 15, 2021).
https://www.congress.gov/bill/117thcongress/hous#ill/3684. This FOA usdébhe more common name Bipartisan

Infrastructure Law

2Pursuanttd® ®h ® mnnany > a¢lF O1fAy3 GKS [/ € AY|028% andkhk @fficéiof 1 G | 2YS
alylF3sSySyid IyR . dzZRISG Q& Ly i SNR YVI-28dn-230S (whitehbu¥eldbys Y Sy G | G A
DOE recognizgisadvantaged communitiess defined and identified by the White House Couoiail
OYPBANRBYYSylGlt vdza ftAGeQa /EtAYIGS y&aw O02y2YAO WdzadGAOS {
https:/screeningtool.geoplatform.go 5h 9 Q& Wdza G A OSnn LYLX SYSy Gl G4A2y DdzARL
https://www.energy.gov/sites/default/files/2022

07/Final%20DOE%20Justice40%20General%20Guidance%20072522.pdf

3Bl o{d® 5SLI NIYSyld 27F 9y SNHBedThe BparSsulBrasiructare Desd Will Betit@r Cl OG0 {
P'YSNRAOFY 22NJ] SNBEZ ClIYAtASa I hiaps/Mwavierey.ogbwartidek/®eactf STy 9y SNJ
sheetbipartisaninfrastructuredealwill-deliveramericanworkersfamiliesand-0

4 Executive Order (EQ) 14008 G ¢ F O1 t Ay 3 GKS / fl DNRE R/ NIWaE Valzk INE HZES Hinyil
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work to maximize the benefits of the clean energy transition as the nation works to curb
the climate crisisempower workersand advance environmental justicThesection
3004(b)4) of theEnergy Act of 2020 (42 U.S.C. 1683@)) isfocused on:

1 research, development, demonstration, and commercialization projects to

create innovative and practical approaches to increase the reuse and recycling of

solar energy technologies

Program Purpose

This FOA supports the administration goals laid out abowaipporting multi
stakeholder collaborations to reduce material usage, improve installation quality

and resilience of PV systems, and address handling of PV systems at the end of life.

This FOA ¢ls for diverse teams to assess impact of the developed technologies on
all the life stages of PV systems in terms of energy use, cost, and environmental

impact. The holistic technological solutions developed in the projects funded by this

FOA will facilate rapid growth of PV deployment in the U.S. in the next decade.

In this FOA, BIL funds will be used to establish the Solar Partnership to Advance
Recycling and Circulari¢$olar PAR@) accordance with the BIL sections described
above. In addition tahe Partnership funded by BIL, this FOA will also fund
collaborations to develop technological solutions to address material use,
installation quality, and resilience of PV systems.

As part of the wholeof-government approach to advance equégd encouage
worker organizing and collective bargainftfg,and in alignment with BIL sections
Sec. 41007 (c)(3bhis FOA and any related activities will seek to encourage
meaningful engagement and participation of workforce organizations, including
labor urions, as well asnderserved communities and underrepresented groups,
including consultation witfribal nations® Consistent with Executive Order 108
this FOA is designed to help meet the goal that 40% obtlezallbenefits of the

I RY A Y A & inwedtnieitLirycfedn energy and climate solutifioss to
disadvantaged communities, as defined by the Department pursuant to the
Executive Ordeandto drive the creation of accessible gopdying jobswith the
free and fair chance for workers to join a union.

59 h
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executive departments and agencies with engaginggular, meaningful, and robust consultation with Tribal
officials in the development déderalpolicies that have Tribal implicationglemorandum on Tribal Consultation
and Strengthening Natioto-Nation Relationships | The White House

P Y
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ii. Technology Space and Strategic Goals

Solar energy technologies are essential to achiettiegBidenaR YA YA A G N> G A2y Q&
of carbonpollution-free electricity by 2035 and netero emissions, econorwide,

by no later than 2058 In September 2021, DOE released the Solar Futures Study,
GKAOK SEIFYAYSR 42t N LR2SSNDRE NRtS Ay | OKA
2035 and 2050According to thestudy, solar powemould need to grow from

supplying5% of the U.S. electricity tod&yto 40% by 2035 and 45% by 2050

enable such growth in U.S. solar electrigiiiptovoltaic systemsvill have to

provide 1 terawatt (T\A) of solar capacity to the grid by 2086d as much as 3

TW, of solar capacity by 205@ccording to the preliminary modeling of

decarbonizing the entire energy systeirhis means that the U.S. iPMustrywould

need togrow to four or five times its current size in the next decdeig\rel)

quadruplingthe currentannual deployment raten averaggcompared t017 GWsc!?

installed in the U.S. by the end of 2022

3000 GW
by 2050

O

>d Capacity (GW,,

1000 GW

Installe

225 GW

Figurel. Solar deployment 202@050 for decarbonized grid scenario in the Solar Futugtsdy®.

This FOAeekso addresschallenges associated withithrapid deployment,
particularly theincreasing demands on PV materiaggstemoperationand
maintenance and recyclingThe focus of this FOA is to supptathnology
improvementsto reduce material use, optimize system design and operation, and
minimize waste with a holistic view afl the stages of PV lifecytldrom the

0SETO. Solar Futures Stullyps://www.energy.gov/eere/solar/solafutures-study, Decarb+E scenario.

11 Solar over 5% of USeetricity generation in first 10 months of 2022 {mch.org) based on the data from the
US Energy Information Administration

12 Solar Market Insight Report 2022 Year in Review | ;SKidter 2023 Solar Industry Update (nrel.gov)
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material needs and installation to operation and end of. [itkis holistic view will
enable effective optimiz#on of the deployment process, where materials and
installation meet the PV system operation, maintenance, and recycling goals in
terms of performance, cost, and environmental impaltte optimized deployment
and PV system management approaches develapedsponse to this FOA will
facilitate the ramp up t@terawatt of PV deployment.

HolisticApproaches toResilient Low-Cost PVSystems

To sustairand acceleratehe projected deployment growth, the material supply
chaint® needs to keep up with the marfacturing and installation of new systems
and the energy payback time (EPBT) for new solar systems needs to be képtlow.
At the same timethe supply chain should minimizgeenhouse gasgHG

emission&® andwaste!’ At the terawatt scale, rapidolardeployment can only be
economically and environmentalbustainable if the PV systems deliver reliable
energy over multiple decades at low cost with minimal energy consumption and
minimal environmental impact over the @re PV system life.

This funding progranaims to support innovations towards sustainable -Evdle

solar power generation ia circular economyApplicantsare asked to consider PV
system requirements throughowll the stages othe PV lifecycle from th material
needs and installation to operation and the end of life, and account for the energy,
economic, and environmental impacts of the proposed innovations.

The PV lifecycle can loévidedinto four life stagesshown inFigure2:

1 the material and component supply chawhich includes raw material
acquisition,new or recyclednaterial processing, and manufacturing of PV
system components;

1 a projectdevelopment and installatiostage which include€PCfollowed
by inspection and commissioning of a PV power plant;

13 Qvaitt, S., Mirletz, H., Seetharaman, S., Barnes, T. (F22h the circular economy, a dynamic framework
analyzing technology evolution and reliability impa¢Beience, 21 (1): 103488.

¥ Dale, M., Benson, S. M. (20B)ergy Balance of the Global Rtmoltaic (PV) Industryls the PV Industry a Net
Electricity ProducerZnvironmental Science & Technolabg/ (7), 34823489
https://pubs.acs.org/doi/10.1021/es3038824

15 Jackson, A., Jackson, T. (20@bylelling energy transition risk: The impact of declining energy return on
investment (ERQIEcological Economics 185, 1070&8s://doi.org/10.1016/j.ecolecon.2021.107023

This reference shows that the growth rate of an energy production industry is limited by the EPBT to ensure net
energy production. It is also important to keep in mind that EPBT is changing witehal EROI of the energy
production industry, which has been declining in recent decades.

16 Goldschmidt, J. C., Wagner, L., Pietzcker, R., Friedrich, L. E2@2¢y Environ. Sci. 14, 513760

https://d 0i.0rg/10.1039/D1EE02497C

17 Solar Energy Technologies Office Photovoltaicsdfitdfe Actbn Plan March 2022.

Questions about this FO&MailPVRD@ee.doe.goRroblems with EEREXCHANGEEmail
EEREXCHANGESupport@hg.doe.imlude FOA name and number in subject line.

10


mailto:PVRD@ee.doe.gov
mailto:EERE-eXCHANGESupport@hq.doe.gov
https://pubs.acs.org/doi/10.1021/es3038824
https://doi.org/10.1016/j.ecolecon.2021.107023
https://doi.org/10.1039/D1EE02497C
https://www.energy.gov/sites/default/files/2022-03/Solar-Energy-Technologies-Office-PV-End-of-Life-Action-Plan.pdf

el eyt B office of ENERGY EFFICIENCY
ENERGY & RENEWABLE ENERGY

1 an energy generatiostagethat spans multiple decades of solar power
delivery, during which routine operation and maintenance (O&M) is
punctuated by the need for component failure detection and remediation
either due to intrinsic wear out mechanisms or extreme weather or other
environmental factors;

1 an endof-servicestage which consists of decommissioning the PV power
plant and reclaimig or recycling its components

Photovoltaic

Life Cycle

Figure2. Lifecycle stages of a PV power plaatl of these stages neetb be considered in projects
supported by this FOA

The four stages in the life of a PV power plant are connectedcémrrenceat any
life stagebenefts from past decisionand influenesfuture ones Material and
technology choices matter for design and installation choices, scalability of
deployment, eergy generation, O&M practices, and handlindg=&tL With time,
materials recycled at the end of life will start to enter the material stream and
influence the supply chain. Furthermoreggign andnstallation choices matter for
reliable energy generation, O&M practices, handling at the end of life, and pose
specific demands on the material and supply ch@inoosing to instal type of
panelthat haslower degradation rateanddesigning effectiv®®&M processewvill
increasesystem lifetime and lower the amount of the lifecycle waktelowever,
even with the most reliable technologies antbpesses, deficiencies in installation
can lead to failure and degradation events latéresultingin lower energy

B¢ NNBffz {dX CSNY

Iy R S iStdy of ®Ré&newaliie] Enefgy Bstalatioh @ualitysindtef f SdzEX b «
Renewable Energy Growth Prograra ¢ K S

I+ R Y dEEC DRt Qiality Repodh. gdf (ri.gov)
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production, higher cost of O&M, and decreased reve\éh growing PV
deployment, there islsoevidence thatcostlyquality issues are areasing, with
string, inverter, and combiner anomalies as the three main drivers of revenué’loss

Project developers and system designeilt alsobenefit from tailoringsystem

design choices} PVcomponents?l?2 and BOM?3to prevailing and extremelimate
conditionsat the locationof installatiorf*to enable high energy production over the
longest possible timg=or examplesome PV systems could include storm hardening
solutiong® and others could include swapable compatethat are optimized for
low-cost, easystandardized replacement, quick recovery to the baseline operation
level, and recyclability. The design approaches might be different for different
locations and even for different components of the PV systmithose choices

will be guided by cost, energy, and environmental metrics.

To address these issuesross the PV litgcle TopicAreal of this FOAeeks
technological solutionthat decrease material usenableerror-free installation,
andsupportresiient PV operatiorio ensure reliable solar energy production

Reducindifecycleand Endof-Life Impacts of PV

Decommissioning of the complete PV sites at their end of life creates the largest
need for handling enaf-life waste from PV systemin addition PVsystems
experience numerous component replacements or repairs over their lifetinesto
failure, damagde.g., after an extreme weather eventgpowering the opportunity
for increased productio)y® or operationalissues such as changes in ownership.
Decommissioningf completePV systems, PV modules,BDScomponents results
in a material stream that inedes useful metals, dielectrics, and semiconductors,

19 Raptor Maps Global Solar Repoi2023 https://3446343.fs1.hubspotusercontent
nal.net/hubfs/3446343/2023%20Global%20Report.pdf

2 |nteragency Sustainability Wd] Ay 3 DNRdzLJ 0L{2D0X a{2tFNJt+ Ay {SOHSNB
Construction, and O&M Can Improve Survivabdlity 6 H hlttpsy/sfta@wl.gov/Content/attachments/Iswg/iswg
casestudies/5%26%20ISWG_Presentation PV%200M%2009 19 18.pdf

2! Ahsan, S.M. and Khan, H.A. (2019), Performance comparison of CdTe thin film moduleSiwithdales under

low irradiance. IET Renewable Power Generation, 13:-1926.https://doi.org/10.1049/ietrpg.2018.5479

22 Energy vield comparison: TOPCon vs. HJT ve.pBMagazine USA (magazineusa.com) 2022.

2 |nternational TechnologRoadmap for Photovoltaics (ITRPV), March 2B28tnational Technology Roadmap

for Photovoltaic (ITRPVYydma.org- VDMA

24Karin,T.,Jones C.B.and JainA.(2019)Photovoltaic Degradation Climate Zon2619 IEEE 46th Photovoltaic
Specialists Conference (PVSC), pp. @94, doi: 10.1109/PVSC40753.2019.898088%. accompanying
Photovoltaic Climate Zones tool to calculate the effefciocationdependent environmental stressors is located at
https://github.com/toddkarin/pvcz

25 National Renewable Energy Laboratory. Solar Photovoltaics in Severe WedkseConsiderations for Storm
Hardening PV Systems for Resilience. Elsworth, J., Van Geet, O. Technical ReportMRBIZEED4, June 2020.
https://www.nrel.gov/docs/fy200sti/75804.pdf

26 peters, IM., Hauch, J., Brabec, L.(2022). The role of innovation for economy and sustainability of photovoltaic
modules. iScience, 2bttps://doi.org/10.1016/].i5¢i.2022.105208
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which can beefurbished,recycled or downcycledor PV and otheuses (such as
electronics or construction industrie®)r will need to be disposedf.l” Improving
and ceveloping methods to effectively handle and recover materials from
decommissioned PV systesomponentswould reduce environmental impact and
benefit domestic supply chainopc Area2 of this FOA addressthese needs by
setting up a Solar Partnership to Advance Recycling and a Circular Economy
dedicated to improving materials recovery efficiency and developing safe EOL
practices for solar modules and other PV system companent

While recovery and recycling are often associated with the EOL phase of a product,
the concepts should be implemented in each life stage from manufacturing to
operation to decommissioning. Reducing materials usage in the supply chain could
lower the ervironmental impact. Extending the system life during the energy
generation life stage through methods such as refurbishment and repair can reduce
the rate of materials and energy consumption. System level designs to enable
backwards compatibility betweeromponents such as modules and racking could
help with extending overall system life and reuse of modules.

Metrics for Holistic Evaluation of PV in the Circular Economy
SETQisestechno-economic analysiéTEA)’ that determines the cosbf energy

produced by solar energy systeiashelp focus its research prioritieg/hile the

impact of innovations on the cost of solar energy is an essential criterion for
successful adoption of the developed innovations in the markegp| the techne
economic analyses do not measure the impact on energy consumption and
environment, which inevitaglinfluence longterm economic and societal outcomes

for solar.To gain more complete understandin§impact ofsolar innovationsthe

lifecycle analysis (LCA) that assesses energy and environmental impacts needs to be
done alonghe techno-economicanalysis

The main energy, economic, and environmental metrics that are used irmodst
lifecycle analyses are listed Tablel. The primary metrics are the total output solar
energy and total inpubf energy, money, and GHGarPV system over its lifetime.

The compound metrics quantify the overallwa of PV systems by relating the

output energy andeconomic, energy, or GHG inpthe compound metrics are

useful to guide decisions in industry and policy. General methodology guidelines for
calculating and reporting these metrics have been developelhrge partpy the
International Energy Agency (IEA3° but different metrics and their components

are frequently adapted for specific purposes.

27 JonesAlbertus, R., Feldman, D., Fu, R., Horowitz, K., and Woodhouse, M. (2016) Technology advances needed
for photovoltaics to achieve widespread grid price parity. Prog. PhotaiegliResAppl., 24: 12721283
https://doi.org/10.1002/pip.2755
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Researchers are just starting to evalugmt energy, cost, and environmental
performance of P This FOA seeks to encourage such evaluations for the PV
system and component innovations developed by the research projects.
Representativébaselinemetrics andvaluesare provided irTable2, and other

source$’ could be used to identify the applicable baseline for the target technology
use.Applicants should use the most informative and relevant metrics to evaluate
the energy, cost, and environmental lifecycle impaicthe proposed projects with

the appropriate baselines.

Recent studieshowthat metrics from different stages of the PV lifecydteg(re2)
are connected. Fon@ample the lifecycle impactsf the supply chain depend on PV
module degradationas well as installation in different climatic conditioiis
Reducing the annual degradation rate (DR) has an especially positive impact on
environmental metrics. LCA perfoed using ENWV(Environmental Performance
of PVtool)®! shows thatthe lifecycle carbon footprint of a grousdount PV system
in a high solaresource location can be reduced by0.8 g C@eqg/kWh per 0.1
percentage point reduction in annudégradation rate’? Analysis done with PV ICE
(Photovoltaics in the Circular Econotowl)3 finds that ncreasing module lifetime
through improved reliability has the biggesffect on lifecycle waste: a 10%
improvement in module lifetime and reliabilitgsults in a 53% decrease in lifecycle
waste 13

28 paiano, A., Lagioia, G., Ingrao, C. (2023) A combined assessment of the energy, economic and environmental
performance of a photovoltaic system in the Italian context. Science of The Total Environment 866: 161329.
https://doi.org/10.1016/j.scitotenv.2022.161329

29 National Rnewable Energy Laboratory. Annual Technology Baseline. 2022.
https://atb.nrel.gov/electricity/2022/technologies

30 Ahmad Ludin, Net al. (2021 Environmatal Impact and Levelised Cost of Energy Analysis of Solar Photovoltaic
Systems in Selected Asia Pacific Region: A Ga@eave Approach. Sustainability: B96.
https://doi.org/10.3390/su13010396

31ENVIPV: Environmental performance tool for PV systems, availatd@etonmental Impact Assessment Service
Scenariqwebserviceenergy.org)Described it SNB T refa.R0§N9 b+ Lt =Y |y Ay dSNF O
Ydzf GATMTONRGSNALF tAFS Oe0tS FraaSaavySyid 2F LK2:G202F 01
Applcations,https://doi.org/10.1002/pip.2841

32 peters |. M.and SinhaP.Value of stability in photovoltaic life cycle2021 IEEE 48th Photovoltaic Specialists
ConferencgPVSC), pp. 0448419 https://doi.org/10.1109/PVSC43889.2021.9518480

33 National Renewable Energy Laboratd?y. ICE: Photovoltaics in the Circular Economy Tool | Photovoltaic

Research | NREL
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Tablel. Energy, economic, and environmental metrics useful for joint cost éfetycleanalyses.

Type of metric | Primary Components of primarynetric Compound metris relating
metrics input and output
Energy Solar energy Capacity factc¥, Efficiency”, Performance
(output) output ratio®®, Availability®*1, Degradation raté?,
(kKWh)3435 O&M response and resolution tirfre
Energy Embodied Energyto producepanel and BOBaterialsfor | Energy Payback Tirt#é44°
(input) Energy(MJ/m?), | PV system Energy Return on
or Energyto manufacture PV systesomponents | Investment (ERGH*
Cumulative Energyto transport materialsand components
Energy Demand Energyto install the system
(CED¥ Energyfor EOLmanagement
Economic Total Life Cycle| Material and component cost Levelized cost ofresrgy
(input) Cost’ EPC cost (LCOB§*°
O&M cost Valueadjusted levelized
Recycling cost cost ofenergy(VALCOBE)
Cost priority numbet of O&M Levelized cost of solar plus
storage (LCOSS)

S4]EC 61724.:2021

35 A number of metrics can be used to describe the solar energy output as needed for the specific purpoas, such
PV and energy storage performance indicators discussBdshPractices for Operation and Maintenance of
Photovoltaic and Energy Storage Systems; 3rd Edition (nrel.gov)

S6|JEC TS 617222016 IEC TS 61722016

37 National Renewable Energy Laboratdgst Researcfell Efficiency Chart | Photovoltaic Research | NREL
Champion Photovoltaic Module Efficiency Chart | Photovoltaic Research | NREL

38 peters, |. M., et al. (2019) The Value diciEincy in Photovoltaics. Joule 3(11), pp. 22327.
https://doi.org/10.1016/j.joule.2019.07.028

39pV Performance Modeling Collaborative | Performance Ratio (sandia.gov)

40]EC TS 63019:201€C TR 63292:2020

41 Solar Power Europe O&M Best Practice Guidelinesare®sd, December 2021.
https://api.solarpowereurope.org/uploads/O_and_M_Best Practice_Guidelines_V_5 0 _a07c44238b.pdf
42Bolinger, M., Gorman, W., Millstein, D., & Jordan, D.Z2Rlantlevel performance and degradation of 31 GW
DC of utilityscale PV in the United Statdsdtps://escholarship.org/uc/item/5cr7817g

43 Methodology Guidelines on Life Cycle Assessment of Photovoltaic-282(VPS

4“wp - recs_leading_energy paybadkne.pdf (recgroup.com)

4Bhandari, K. P., et al. (201&nergy payback time (EPBT) and energy return on energy invested (EROI) of solar
photovoltaic systems: A systematic review and matelysisRenewable and Sustaihle Energy Reviews, 133.

46 Raugei, M., et al. (2017nergy Return on Energy Invested (ERoEI) for photovoltaic solar systems in regions of
moderate insolation: A comprehensive responEaergy Policy 102, 3-BB4.
https://doi.org/10.1016/j.enpol.2016.12.042

47 National Renewable Energy LaboratduyS. Solar Photovoltaic System and Energy Storage €usttrBarks,

With Minimum Sustainable Price Analysis: Q1 2022 (nrel.&amasamy, V., et al. NREL7A1083586, 2022.

48 Hernandez, G.O, et al. (2019ptimization of the Cost Priority Number (CPN) Methodology to thedsleé a

Large O&M Operato36" EUPVSEC Proceedings, 16637. DOI10.4229/EUPVSEC20192@&®V.4.19

4 projected Costs of Generating Electricity 2@2Znalysis IEA

0] evelised Cost of Electricity Calculatdata Tools IEA

51.S. Solar Photovoltaic System and Energy Storage Cost Benchma&t®81@Technical Report) | OSTI.GOV
https://doi.org/10.2172/1829460
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Environmental| Embodied GHG| GHG due t@roducing materialor PV
(input) (kg CQeq)® GHG due tananufacturing PV system
GHG due tdransporting materials Environmental impact
GHG due tanstalling the system mitigation potentiaf?
GHG due to O&M
GHG due tend-of-life management
Table2. Summary of the main relevant metrics with representative baselines.
Type ofMetric Metric Representative MORE PV FOA Goals
Baseline
Energy (output) | Annual PV system 0.796? ¢ 0.759%° 0.49¢8
degradation rate
PV plant availability 9796* 98% (best practicéy to 99% (est.
Performance ratio 0.83° 0.95®
Energy (input) | CED, or Embodied Energy | 20 MJ/W4c'416 3-6 MJ/Wct®
EPBT ~1 yeaf® 6months®
EROI 20-34:157 ~70:1 (est.)
Economic (input)] LCOE $0.041/KWH™Table 15| $0 02/kWH?®
LCOSS $0.077/KWITable 121 $0 04/kWh (est.)
O&M cost $16/kWadyear*’ $5/kWadyears®
Environmental | Embedded GHG 30-50 g C@eq/kWh*® | ~20g CQ-eq/kWh5°
(input) Module recycling cost $15$45/module’ <$3/module (or <$150/torfy

SETO seeks projects thivelopimpactful, trustworthy, and actionablsolutions or
tools that meaningfully impact economic, energy, and environmental metribde
recognizing the effect on different PV system life seadgéhese projects will be
informed by the field data and containstrong industryrelevant implementation
plan. The applicants are requested to shape the team, scope, metrics, and data
aspects of the proposal with this overarching view in maglspecified in th&opic
Areasdescribed in the sections that follow

52 Methodology Guidelines on Life Cycle Assessment of Photovoltaic- 202@VPS

53 National Renewable Energy Laboratd®y. Fleet Performance Data Initiative.

54 Guide to understandig solar production lossespv magazine International (amagazine.com)

National Renewable Energy LaboratdPy¥/\Watts Calculator (nrel.gov)

55 Fraunhofer ISE Photovoltaics Report, February 2BR8tovoltaics Report (fraunhofer.de)

56 The target for EPBT is estimated using (PV system lifetime/E&@duble theEROI to get to ~of 70:1, PV
systems with 35ear lifetime will need EPBT of ~6 months.

STEROI range is calculated as lifetime of the system (years)/EPBT (years) for lifetime35efe2tss and EPBT
from reference $5]. The upper end of the range is consistent with the range-84 n earlier studies irdp,46).

58 SET02030 Solar Cost Targets | Department of Energy

%9 National Renewable Energy Laboratdrife Cycle Greenhouse Gas Emissions from Solar Photovoltaics (Fact
Sheet), NREL (National Renewable Energy LaboradtRBL/F8A2056487, 2012. Summarized results from the
Life Cycle Assessment Harmonization | Energy Analysis |.NREL

50 Tawalbeh M., et al. (2021Environmental impacts of solar photovoltaic systems: A critical review of recent
progress and future outloolScience of the Total Environment, 759, 143528. The target for GHG emissions is
estimated using the conclusion from this reference that up to 50% lower GHG emissions can be achieved using
new materials and/or recycled current materials.
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Teamng Partner List

DOE is compiling a Teaming Partner List to facilitate the formation of project teams
for this FOA. The Teaming Partner List allows organizations that may wish to
participate on a project to express their interest to other applicants and explore
potential partnerships.

The Teaming Partner List will be availablfeEERE eXCHAN&sHE will beregularly
dzLJRIF G SR (G2 NBTFESOG ySg GSFYAYy3d LI NIYySNB 4
information.

SUBMISSION INSTRUCTIONS: View the Teaming Partner List by visERgthe E
S-/11bD9 K2YSLI3AS I yR Of AOlL Ay Zhagd)y a¢ S| YAy
navigationpane This page allows users to view published Teaming Partner Lists. To

join the Teaming Partner List, submit a request within eXCHANGE. Select the

appropriate Teamig Partner List from the dredown menu, and fill in the following
information: Investigator Name, Organization Name, Organization Type, Topic Area,
Background and Capabilities, Website, Contact Address, Contact Email, and Contact
Phone.

DISCLAIMERY sulmitting a request to be included on the Teaming Partner List, the
requesting organization consents to the publication of the abmferenced

information. By facilitating the Teaming Partner List, DOE is not endorsing,
sponsoring, or otherwise evaluatinge qualifications of the individuals and
organizations that are identifying themselves for placement on this Teaming Partner
List. DOE will not pay for the provision of any information, nor will it compensate
any applicants or requesting organizationsttoe development of such information.

B. Topic Areas

TopicAreal. MORE Connection: Connecting PV Materials, Design,
Installation, Performanceand End of Life

SETQeekgo fund up to six research proje@sa maximum of $4million per project

to support collaborationsf stakeholdersvho can bring expertise from all four
stages of théPV system lifgycleto reducecost andifecycle impactef aPV system
andits components, including eocated storageProjectsfundedin this topicarea

will developtechnologyand design solutions to optimize the interconnected energy,
economic, and environmental impact metrics in pursuit of rapid and sustainable
scaleup of PV technologieBrojectdn this topic will be funded for three four
years.Thistopic areahas a minimuntostshare requirement of 20% of the total
project costgsee Sec. IlI.B. for details)
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(Collaborationgprimarilyfocused on the endf-life stage should apply to Topkcea

2. Applicantsprimarily focused on developing pHstale testing and demonstration
of Si manufacturing technologies or supply chain innovations beyond Technology
Readiness Level (TRL) of 6 shapjuy tothe DEFOA0003057: Bipartisan
Infrastructure Law: Silicon Solar Manufacturing, and Eusal Photovoltaics

Incukator Funding Opportunity Announcement

51 j4mmp|! vIf|leanra

¢CSOKyYy 2t 23A0Ft @20 dza 248

| R2LJ2Y Fy[R 2dzi NE

Figure3. Potential structure of a responsive project.

Applications to this topiareamustinclude theelementsshown inFigure3:

1 Technological solutionsProjectsmustdevelop technological solutions the
Areas of Interest belowApplicants areencouragedo develop a multi
component or system solution rather thasolelyan improvement to a single
component Applicants shouldeduce the design or ideas to practice
applicationand connect energy generation or other relevant data from
installed systems, technicaiodeling,financid modeling, and relevant field
and lab measurements to enable a comprehensivaluation of the
applicability and impact of the developed solutioiidie projects should
select the most relevant energy, economic, or environmental metrics to
assess the impaof the proposed technological solution in any of the life
stages and include an evaluation or a path to evaluation of impact on the
other three life stages.
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1 Data Data partnerships to obtain, analyze, and/or share relevant-high
quality data. The availabdldata and sample size should be sufficiently large
to allow the projectto draw statistically significant conclusions.

1 Analysis Projectscanuse existingnodelingtools or develop newnodeling
tools to analyze the data and assess its relationship to baseline and relevant
metrics.The analysis should address the impact on all four stages of PV
lifecycle

1 Baselines: Projects should contain industaccepted baselines or verifiable
baseline develoments and besupported by an analysis or modeling activity
to show an improvement over the relevant baseline.

1 Teaming:The teams should be composed of multiple stakeholders
contributing diverse expertise and experiencas well as access to relevant
tools, hardware, and data to evaluate the impact of the proposed
innovations across the full lifecycle and to establish or support project
baselines and metrics. Communication between stakeholders aware of PV
system challenges and staté-the-art at differentstages of life is likely to
lead to effective solutions, which would be sustainable throughout the PV
system lifecycle.

The proposed teammust includeat leasttwo participants with expertise or
experience withtwo different stages of PV system lifeurthermore, he
proposed teanshouldinclude at least one entity thailans touse the final
productafter the project end.

1 Adoption and Outreach The proposamustinclude a concrete plan for
post-project implementation othe developed technological or process
advancementn a scalable fashion to facilitate rapid PV deployment, either
by one of the team members dhroughtechnology transfer to an entity
outside the application teanThe team is encouraged to engage theduer
community, includinglisadvantaged@ommunities, througtpublications,
accessible information dissemination, seminars, workshapsd online tools

Areas of Interest
The proposals to this Topkreaare requestedto focus on the followingireas

91 Desgn of PV systems and PV system componeémttuding cells, modules,
and other BOS componenthiat minimizes the use of materialespecially
critical(e.g., In, Ga, Te), hazardous (e.g., Pb, Cd), expensive (e.g., Ag), or
energyintensive (e.g., Ssted, Al, othermetal forBOScomponentg
materials, and accounts for recovery of materials from recycling. Aggregating
and sharing BOM data is encouraged. Appropriate energy, economic, and
environmental metrics should be used to quantify the effect of maieri
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design change on PV system or component performaasevell as enaf-
life handling.

1 Development of characterization and naestructive testing of BOMf PV
system componentthroughout their lifefor material use analysis, product
acceptance, O&M, and recycling approaches including quantifying toxic
material content. This work can include methods and approaches to develop,
implement, and promote adoption of traceability techniques and standards
to improve global supply chain mapping and to quantify the role of BOM
choices in the energy generation stage.

1 Development and implementation of holistic design for EPC of PV systems
that can simultaneously optimize energy, economic, and environmental
YSGNROA RdINAY3I GKS aeaiSyQa dzaS¥dz A7
a high deploymenenvironment.The asigns could focus on PV cells,
modules, BOS componenfYsystems, interaction with ctocated storage
or anyother aspectof PV systendeployment The design approach could
be general or tailored to specific operating and extreme conditions for the

relevant geographic locations.

Utilizing and sharing data and statistics of installation defects and their effect
on performance and endf-life decisions is strongly encouragechpact of
design innovations and practices on all three types of relevatyidie

metrics (energy, economic, and environmental as listeBablel) should be
guantified. Proposals should address the scalabilityesign approacheis

the context of significant increases in the expected deployment.tate

1 Scalable hardware and software solutions for robestor-free, low-
maintenance tools, components, and methods for installation, quality
management, and maintenanc&heproposedsolutions could address
degradation mechanisms and mitigation approaches; collection, quality
checking, and actionable analysis of instadlatioperation, and O&M data;
or implementation of feedback from the operatidrehaviorto installation
and maintenance processes

The solutionsnayaddresselectrical, mechanical, and monitoring
components failing or underperforming due to wear, opergtin suboptimal
conditions, or damage by wind, flood, snow load, hail, and fire, or other
extreme eventsFor examplemodular components with common interfaces
adaptable to multiple locations and supply chaibsth in the power
transmission chaiwithin the PV planand mechanical structurior easy
replacement, may be developed and assessed. Also of interestetfeods
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for rapid detection of degradation or failure and rapid recovery to the
baseline operation level.

The nstallation setup, hardware, ahmaterialscould be tailoredo the

routine and extreme conditions that theV systemuwill experience over the
O2dzNBS 27T (K S Thaprojedshoidiasdeds h&impadt & d
innovationson material needs, cost, manufacturability, and impact of
installation and O&M decisions and errors on the energy generation stage
and the endof-life management.

Forthe lifecycle analysishe projects should leverage existing material and supply
chain availability, use, and flow analyS&snd show improvement pathways over

the relevant baselines for domestic PV manufacturing and deployrfkentthe cost
analysis, lhe applicants auld leverage existing analyses and mo#fé&S3 or develop

their own as needed to meet the project objective. The models can either be general
or tailored to specific geographic and climate conditions.

The projects should quantify PV system operatianry routine conditions and
severe weather events, includingfining relevant availability, power output,
degradation rate, and cost baselines (S&ble2) to aid h assessing the impact of
proposed solutions. Applicants are encouraged to consider several metrics
simultaneously to understand traeeffs in capital cost, O&M cost, recycling cost and
benefit, energy use, material availability, and energy output {&alglel) to quantify
the overall effect on the energy, cost, and environmental metrics.

Projects addressing installation quality would benefit froevelogng auseable
verifiable,and relevant metric for installation quality assessmenbaseline of
current installation quality, and evaluation of the impact of installation defects on
LCOEas well as the actions at the end of servithis analysis could leveya
existing tool&§*556¢ and either expand on them or develop new on€ke models in
support of resilient system design will incorporate response to extreme weather

51 National Rerwable Energy Laboratorgystem Advisor Model (SAM) General Description (Version 2017.9.5)
Blair, N.,et al, NREL/T®A2070414 2018.System Advisor ModelSAM. (nrel.gov)Levelized Cost of Electricity

and Internal Rate of Return for Photovoltaic Projects (Text Version) | NREL

62 National Renewable Energy Laboratory. NR&lparative PV LCOE Calculator. Silverman, T.J., Deceglie, M.G.,
Horowitz, K.A., 201&omparative PV LCOE Calculator | Photovoltaic Research | NREL

53 Detailed Cost Analysis Model (DCAM) (openei, @023.

644 Charts that Help You Reduce Rework in Solar Constructi®ustainabilist2019.

55 Solar PV Inspections Checkli#BTS

56 Cost of Poor Quality (COP@ixsigmastudyguide.com)
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conditions andvould benefit from defining a quantitative metric for PV
resilience’’68

ii. TopicArea2. Solar Partnership to Advance Recycling and Circtylar
(Solar PARC)

Thistopic areauses funds designated by tB& . and seeks to fundneresearch
partnershipat a maximum oft8 million dedicated to improving materials recovery
efficiency and developing safe EOL practices for PV system compamgoting
modules, inverters, and other BOS componerte partnership selected under this
topicareawill be funded for four to five yearghistopic areaallows blended cost
share:0% cost share is required for outreach activities and a minimum 20% cost
share is required for alesearch and developmeattivities(see Sec. IlI.B. for
details)

SETO seeks to fund the developmentooigterm planningtools and new

technologies to handle PV materials at EOL. This planning and technology
development requires input from multiple stakeholder groups from both within and
outside of the PV community. Relevant stakeholders range from technology
developers to end uss to policymakers and regulators. Researchers, technicians,
manufacturers, asset owners, recyclers, and government entitiest come

together to understand how their role in the solar lifecycle impacts PV sustainability
and valueA successful applicantill have a credible plan to convene all these
stakeholders.

SETQeeksapplications that wilestablish the current and historical state of EOL
volumes and handling. Much of the information on EOL currently comes from
projections based on installed swlcapacity rather than field data related to
decommissioning and EOL handling. Field data is important for establishing current
baseline EOL practices and materials. This includes quality data on component
technologies, component materials, the volumesadterial, the state of
decommissioned components, decommissioning causes, and EOL handling methods.

Collaboration on EOL issues between stakeholders involved in different life stages of
a PV systenfseeFigure?2) is critical to improving EOL practices. Manufacturers could
design products that simplify recycling and help increase recovered material value.
This in turn,requires system owners, recyclers, and secogdesers to give

57 National Renewable Energy Laboratdraluing Resilience in Electricity Systems (nrel.gamjleson, K.,

Hotchkiss, E., Murphy, C., 2019.

8/ & D® wASISNE awSaAftASyd O2yGNRBft aedadsSya LINF OGAOITE YSi
International Symposium on Resilient Control Systems (ISRCS), Aug 20&40pp. 1
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feedback on the performance of new module designs to ensure that modules
continue to be reliable and durable.

At EOL, higithroughput and lowcost processes should be developed for successful
recycling and materials recoveiipm non-operaional modules. Current recycling
processes can recovap to 80% of the mass of a panel, which includes materials

like aluminum, glass, and coppéiigured). However the laminate structure of

modules presents a challenge. Commercial modules employ a polymeric encapsulant
to adhere the cells to the protective front glass and rback sheetayers. The

adhesive properties of the encapsulants are also an obstacle teriaks separation.
Another challenge is the separation of the cell metallization, which is efglver
basedcomposite from the semiconductocell, because they are engineered to have

a strong interfacial bond.

Beyond the broad materiaategories such as glass, metal, and polynter, t
materials in a module will have specific compositions and additives that can affect
the recycling process and recovered material valligtaloguing the specific
materials and their composition in system cpoments could provide valuable
information for developing efficient recycling processes and safe EOL practices.

Decommissioning andanspoting EOL components to recycling or disposal facilities
can also be a costly step in EOL handling. There are opportunities to mithesze
costs through improved designs and procesSasne examples argtimized
recyclingfacility placement based on italation density or tools to enable quick
partial module disassembly onsite for gross materials separagitbowingdifferent
materials to be sent t@eparatefacilities.

Si Module Material Breakdown by Mass and Value

9 m % Mass Range % Scrap Value

80
70
60
50
40
30
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10 —
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Glass Al Polymer Silicon Cu Ag

Figure4. Percent mass contribution and scrap value of materials in silicon PV modt
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As can be seen from the challenges listed abaded tlata isvital to understanding

the current situation of solar EQIinddeveloping practical improvements f&OL
processesA centralized and standardized repository for datathe current state of
PVmodule materials,decommissioningand EOL handlingould allow researchers
andindustry to develop practical and economically feasible pathways to implement
those actions.

To convene these diverse stakeholder groups and collectively improve solar
recycling and recyclability, SETO seeks applicants to create a Solar Partnership to
Adwance Recycling and a Circular Econdmay implements the structure outlined in
Figure3.

Successful applications will include

1 Technology solutions (approximately 80% of efforDeveloping raltiple
pathwaysto technologies and methods to enable lamwst reuse,
refurbishing, repair, and recycling of photovoltaic materials, and best
practices for safe disposal of these materials, aided by collaborations with
relevantindustry andworking groupdisted below Research in this area
could include

A Projects that recover critical materigfs

A Designs to facilitateompatibility of components between product
generations, decommissioning, disassembly, B@d. processing
including designs for recyclability

A Developmentof modulerecycling processes that cost less than
$150/ton for recyclers

A Increasingecovered material valu be greater than recovery cost
as confirmed by seconrdse industry

A Optimizing locations oflifferent stages of recycling

A Improving packingafctor of decommissioned components for
transport

Successful applications will include a wkdfinedscope of work for the
technical solutions and technoeconomic analysis to ensure that designs and
processewvill not negatively impact module cost, module field performance,
or EOL handling costs.

59 please refer to DOHifical Material Assessment Request for Information for the definition and classification of
critical materialsDOE Critical Materialssessment RAVlay 2023.
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1 Data: Collecting field data on solar materials, decommissig practices,
embodied energy and GHG emissions from recycling processes, and
industrially implemented EOL handling practices into a publicly accessible
database. This will establish a baseline to enable informed deeasaking
about EOL management angsearch needs.

1 Analysis Perform studies to inform thdiverse set of stakeholdemn
relevant and best practices for decommissioning and EOL handling, and paths
to increase second use of components and materials.

1 Working groupsEstablish and regularlypovene working groups to facilitate
conversations within and between industry, policy makers, and researchers
to guide Partnership research aadalysisA set ofworking grou could
include:

A Industry working group(s) that include industries relevant YoEFOL
(such as manufacturs, asset owners, EPCs, O&M providers,
recyclers, waste management) to identify barriers in efficient second
use and EOL handling. This group will advise on challenges to scaling
the recycling process, best practices around decassianing, and
directions for data collection, workforce needs, and research
activitiesthat would advance the EOL industry.

A Regulatory and policy working group to bring together relevant
federal and statdevel regulators, including, but not limited to,
regulators and officers from state and federal environmental quality
and hazardous waste management offices. This working grauybd
sharechallenges and best practices on regulations and policies for
handling PV modules at EGlch ad®V decommissioninglanning
and toxicity testing.

A Student working group composed of students that perform work in
the Partnershigo strengthen collaborationandinformation sharing
between Partnership teams

The working groups should consist of at least 10 membersidimy a
member from each of the key stakeholder entities. Working groups
should facilitate workforce development opportunities in the PV EOL
industry through research programs, training programs, and
internships with the members of the partnership.

1 Adoption and Outreach Proposals mushclude a concrete plan for
technology transfer of the results or products to emgoutside the
application teamThe applicant shouldregage the broader community
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includingdisadvantage@ommunities through accessiblaaformation
dissemination, public seminars, and workshops.

All work for projects selected under tHEOAmust be performed in the United
States. Se&ection V.K.iiand Appendix C

C. Applications Specifically Not of Interest

The following types adipplications will be deemed nonresponsive and will not be
reviewed or consideredSgeSection V.D.of the FOA):

1 Applications that fall outside the technical parametspecified inSectiors

[lLA. and I.B.of the FOA
1 Applications for proposed technolas that are not based on sound scientific
principles (e.g., violates the laws of thermodynamics).
Standalonelieoretical modeling and analysis efforts.
Solutions with no clear financial or supply chain path to implementation.
Applications that develop mkets for redeployment of decommissioned PV
system components (rather than recycling).
Development of installation standards, which is the scope of separate efforts.
Pilotscale testing or demonstrations of Si PV manufacturing technologies or
supply chainrinovations beyond TRL of 6, which is the scop@EFOA
0003057: Bipartisan Infrastructure Law: Silicon Solar Manufactuaind
Dualuse Photovoltaics Incubator

E

= =

D.R&D Community Benefits Plan

DOE is committed to investing in research and development (R&iByovations that

deliver benefits to the American public afehdto commercialization of technologies
andproductsthat foster sustainableresilient,andequitableaccess to clean energy.

Further, DOE is committed to supporting the development of more diverse, equitable,

AyOf dzaA @Sz IyR | O0SaaAirofsS g2NJ LI OSa (2 KS
and technology.

To support the goal of building a clean and equitable energy economy, projects funded

under this BIL FOA are expected to (1) advance diveesjtyty, inclusion and

F O0SaaAoAtAle 0659L!' 0T 6HUO O2yiNRO6dzGS G2 Sy
workforce. To ensure these objectives are met, applications must include a Research

and Development Community Benefits Plan (R&D Community Benefifé et

70 Most DOBBILFOAdocusedon demonstrationanddeployment(D&D)alsorequirea CommunityBenefitsPlan;
however, the plan content requirements for R&Bcused FOAs vary from the D&odmmunity Benefits Plan
content requirements.
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addresseshe three objectives stated above. See SectibBxvii. and AppendixGfor
the more information on the R&D Community Benefits Plan content requirements.

E. Authorizing Statutes

The programmatic authorizing statuieSection 41007(c)(3) &lLand Section
3004(b)(4) of the Energy Act of 20@@difiedat 42 U.S.C §6238).

Awads made under this announcement will fall under the purview Gfdele of Federal
RegulationCFRPart 200 as amended by 2 CFR Part 910.

F. Notice of Bipartisan Infrastructure Lag8oecificRequirements

Be advised that special terms and conditions applyrtects funded by the BHelating

to:

Reporting, trackingand segregation of incurred costs;

Reporting on job creation and preservation;

Publication of information on thenternet;

Access to records by Inspectors General and the GovernAwaduntability

Office;

1 Requiement thatall of theiron, steel manufactured goods, and
construction materials used the infrastructureactivitiesof applicable
projects be produced in the United States;

1 Assurance thakaborers and mechanics employey bontractors or
subcontractors on Biunded projectsde paid wages equivalent to prevailing
wages on similar projects in the area

1 Protecton forwhistleblowers andequirement that evidence of a false claim
be promptlyreferred an appropriate inspectogeneral; and

1 Certification andegistration.

= =4 -4 9

Recipients of funding appropriated by the BIL must comply with requirements of all
applicablefederal state, and local laws, regulations, DOE policy and guidance, and
instructions in this FOARecipientsmustflow down the requirements to subrecipients
G2 SyadaNBE GKS NBOALASY(iQa O2YLI AlIYyOS gAGK

Applications selected under Topic 2 willfoeded with BIL funds and will need to
comply with all relevant BIL requirements.
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Award Information

A. Award Overview

I.  Estimated Funding

DOEexpects to make a total @pproximately$20,000,0000f federal funding

available for new awards under this FOA, subject to the availability of appropriated
funds.DOEanticipates making approximatefyto 7 awards under this FOBOE

may issue one, multiple, or no awards. Individual awards may vary between
$2,000,000and $8,000,000

DOEmay issue awards in one, multiple, or none of the following topic areas:

Anticipated Antlc_lpated
. Maximum .
Minimum Award Size Approximate
Topic : Anticipated | Award Size Total Federal| Anticipated Period
Topic Area for Any -
Area . Number of | for Any One Funding of Performance
Title L One .
Number Awards Individual o Available for (months)
Individual
Award (Fed All Awards
Share) Award (Fed
Share)
1 MORE 3-6 $2,000,000 | $4,000,000| $12,000,000 3648
Connection:
Connecting PV
Materials,
Design,
Installation,
Performance
and End ot.ife
2 Solar 1 $8,000,000 | $8,000,000 | $8,000,0® 4860
(BILY* | Partnership to
Advance
Recycling and
Circulaity
(Solar PARC)

DCEmay establish more than one budget period for each award and fund only the
initial budget period(s). Funding for all budget periods, including the initial budget
period, is not guaranteed.

" Sec. 41007 RENEWABLE ENERGY PROJECT#1(uv)d8ye and practical approaches to increase the reuse and
recycling of solar energy technologies.
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ii. Period of Performance

DOEanticipates making awards that willmirom 36 monthsup to 60 monthsin
length, comprised of one or more budget periods. Project continuation will be
contingentupon several elements, includirgatisfactory performance anslh 9 Q a
Go/No-Go decision. For a complete lestd more information onthe Go/NaGo
review, seeSection MIB.v.

iii.  New Applications Only

DOEuwill accept only new applications under this FOAEwill not consider
applications for renewals of existilOEfunded awards through this FOA.

B. DOEFunding Agreements

Through cooperative agreements and other similar agreemédntg provides financial
and other support to projects that have the potential to realize the FOA objectiD@s.
does not use such agreements to acquire property or serviaehéodirect benefit or
use of theU.S.government.

I.  Cooperative Agreements

DCEgenerally uses cooperative agreements to provide financial and other support
to prime recipients.

Through cooperative agreemenBCEprovides financial or other support to
accomplish a public purpose of support or stimulation authorized by federaltstatu
Under cooperative agreements, the government and prime recipients share
responsibility for the direction of projects.

DCEhas substantial involvement in all projects funded via cooperative agreement.
SeeSection MIB.ix of the FOA for more informaih on what substantial
involvement may involve.
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Funding Agreements with Federally Funded Research and
Development Center (FFRDCs)

In most cases, FFRDCs are funded indeégetly of the remainder of the project

team. The FFRDC then executesigreementith any norFFRDCrpjectteam
members to arrange work structure, project execution, and any other matters.
Regardless of these arrangements, the entity that applied as the prime recipient for
the project will remain the prime recipient for the proje&e Section V.E.i

I\V. Eligibility Information

To be considered for substantive evaluation, an appli@asibmission must meet the
criteria set forth below. If the application does not meet thedigibility requirements, it
will be consideredneligible andemoved from further evaluation.

A. Eligible Applicants

Domestic Entities

The proposed prime recipiennd subrecipienfs) must be domestic entitiesThe
following types of domestic entities are eligible to participate as a prime recipient or
subrecipient of this FOA:

Institutions of higher education;

Forprofit entities;

Nonprofitentities; and

Stateandlocalgovernmenal entitiesand IndianTribes

PN PE

To qualify as a domestic entitthe entity must beorganized, charterecbr
incorporated (or otherwise formed) under the laws of a particitate or territory
of the United Stateshavemajority domestic ownershipndcontrol, and have a
physical place of business in the United States.

DOE/NNSA FFRDCs are eligible to appfyioing as asubrecipient, but are not
eligible to apply as a prime recipient

NonDOE/NNSA FFRDCs are eligibfmatticipateas a subrecipient but are not
eligible to apply as a prime recipient.

2FFRDCs are publicivate partnershipshat conduct researh for theU.S.government. A listing of FFRDCs can be
found athttp://www.nsf.gov/statistics/ffrdclist/.
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Federal agencies and instrumentalities (other than D&@)&Rkligible tgparticipateas
asubrecipientbut are not eligible to apply as a primecipient

Entities banned from doing business with teS.government such as entities
debarred, suspended, or otherwise excluded from or ineligible for participating in
federalprograms are not eligible.

Nonprofit organizations described #ction 501(c)(4) of the Internal Revenue Code
of 1986 that engaged in lobbyingtavities after December 31, 199&re not eligible
to applyfor funding.

ii. Foreign Entities

In limited circumstance)CEmay approve a waiver to allow a foreign entity to
participate as a prime recipient or subrecipient. A foregguity may submit &ull
Applicationto this FOAbut the Full Application must be accompaniedayexplicit
written waiver requestLikewise,fithe applicant seeks to include a foreign entity as
a subrecipient, the applicant must submit a separate explicit written waiver request
in the Full Application for each proposed foreign subrecipient.

Appendix diststhe information that must be includkin aforeign entitywaiver
request The applicant does not have the right to appB&® Qlécision concerning a
waiver request.

B. Cost &aring

Applicants are bound by the cost share proposed in their Full Apiphsaf selected for
award negotiations.

For Topic Area 1he cost share must be at least 20% of the tqiebdject costs® for
research and development projectsTopic Area 2 allows blended cost shaés cost
share is required for outreach activities and a minimum 20% cost share is requirad f
research and developmedstctivities. Please refeto Appendix B othe FOAor guidance
on calculating the blended cost share

Cost sharing is not required for institutions of higher education and nonprofit
organizations. This waiver is granted [g=ction 10725 of the Research and
Development, Competition, and Innovation Act, P.L.-1&7, which extends the cost
share waiver pilot program enacted by Section 108 of the Department of Energy

3 Total project costs arthe sum of the government sharicluding FFRDC costs if applicable, and the recipient
share ofprojectcosts

74 Energy Policy Act of 2005, Pub.L.-5@9 sec. 988. Also s@CFR 200.306 and 2 CFR 910.13additionalcost
sharing requirements.
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Research and Innovation Act, Public Lawc2¥® (InnovatiomAct) and provides an
exemption for institutions of higher education and nonprofit organizations from the

20% cost share requirement for Research and Development activities. The exemption is
available for the tweyear period beginning on August 9, 2022difled at 42 U.S.C.
16352.The cost sharenust come from notfederal sources unless otherwise allowed by
law.

To help applicants calculate proper cost share amounts, DOE has included a cost share
information sheet and sampleost share calculation appendices A and B this FOA.

I. Legal Responsibility

Although the cost share requirement applies to the project as a whole, including
work performed by members of therojectteam other than theprime recipient the
prime recipientis legally responsible for paying the entire cost share. If the funding
agreement is terminated prior to the end of the project period, firene recipient

is required to contribute at least the cost share percentage of total expenditures
incurred throughthe date of termination.

Theprimerecipientis solely responsible for managing cost share contributions by
the projectteamand enforcing cost share obligation assumeghyjectteam
members in subawards or related agreements.

ii. Cost Share Allocation

Ead projectteamis free to determine how best to allocate the cost share
requirement among the team members. The amount contributed by individual
projectteammembers may vary, as long as the cost share requirement for the
entire project is met.

ii. Cost Shardypes and Allowability

Every cost share contribution must be allowable under the applidaideralcost
principles, aslescribed irSection \K.i. of the FOAIn addition, cost share must be
verifiable upon submission of the Full Applicati@ust share may be provided in the
form of cash or cash equivalents, orkimd contributions. Cost share must come

from nonfederal sources (unless otherwise allowed by lauEh as project
participants, state or local governments, or other thpdrty financing. DOE Loan
Guarantee, cannot be leveraged by applicants to provide the required cost share or
otherwise support the same scope that is proposed under a project.

Cost sharenay be provided by thprime recipient subrecipients or third parties
(entities that do not have a role in performing the scope of work)
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Vendorstontractorsmay not provide cost sharény partial donation of goods or
services is considered a discount and is not allowable.

Cash contributionsclude but are notimited to personnel costs, fringe costs,
supply and equipment costs, indirect cqsiad other direct costs.

In-kind contributions are those where a value of the contribution can be readily
determined, verifiedand justified but where no actual cashtriansacted in securing
the good or service comprising the contributigkllowable inkind contributions
include but are not limited tohe donation of space or use of equipment.

Project teams may use funding or property received from state or local governments
to meet the cost share requirement, so long as tederalgovernmentdid not
providethe funding to the state or local government.

Therecipientmay not useany ofthe following sources to meet cost share
obligations:

1 Revenues or royalties from the prospective operation of an activity beyond
the project period;

1 Proceeds from the prospective sale of an asset of an activity;

1 Federal funding or property (e.dederalgrants equipment owned by the
federalgovernmen); or

1 Expenditures that were reimbursed under a separ@geralprogram

Projectteamsmay not use the same cash orkimd contributions to meet cost share
requirements for more than one project or program.

Cast share contributions must be specified in the project budget, verifiable from the
primerS O A LJkeBoydl§, &ndl necessary and reasonable for proper and efficient
accomplishment of the project. As all sources of cost share are considered part of
total project cost, the cost share dollars will be scrutinized under the Jaheral
regulations asederaldollars to the project. Every cost share contribution must be
reviewed and approved in advance by the Contracting Officer and incorporated into
the projectbudget before the expenditures are incurred.

Applicants are encouraged to refer to 2 CFR 200a3@5 CFR 910.130 for
additional cost sharingequirements

Cost Share Contributions by FFRDCs

Because FFRDCs are funded byfélderalgovernment costs incurred by FFRDCs
generally may not be used to meet the cost share requirement. FFRDCs may
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Management Fee aanother nonfederalsource.

v. Cost Share Verification

Applicants are required to provide written assurance of their proposed cost share
contributions in their Full Applications.

Upon selection for award negotiations, applicants are required to provide additional
information and documentation regarding their cost share contributidtiease
refer to Appendix Aof the FOA.

vi. Cost Share Payment

DOFErequiresprime recipientsto contribute the cost share amount incrementally

over the life of the award. Specificaltiie primerS O A LJkdStysha@ for each

billing period must always reflect the overall cost share ratio negotiated by the
parties(i.e., the total amount of cost sharing @ach invoice when considered
cumulatively with previous invoices must reflect, at a minimum, the cost sharing
percentage negotiatedAs FFRDC funding will be provided directly to the FFRDC(s)
by DOEprime recipientswill be required to provideroject cost share at a

percentage commensurate with the FFRDC ¢asta budget period basis, resulting

in a higher interim invoicing cost share ratio than the total award ratio.

Ly fAYAOGSR OANDdzvraidl yoSaszs | yRheDRENBE Al A3
Contracting Officer may approve a request by ghiene recipientto meet its cost

share requirements on a less frequent basis, such as monthly or quarterly.
Regardless of the interval requested, ti@me recipientmust be upto date on cost
share & each interval. Such requests must be sent to the Contracting Officer during
award negotiations and include the following information: (1) a detailed justification
for the request; (2) a proposed schedule of payments, including amounts and dates;
(3) a witten commitment to meet that schedule; and (4) such evidence as necessary
to demonstrate that theprime recipienthas complied with its cost share obligations

to date. The Contracting Officer must approve all such requests before they go into
effect.

C.Compgiance Criteria
All applicant submissions must
1 Gomply with the applicablecontent and form requirementbBsted inSection V of

the FOA,
91 Include all required documents;
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1 Beuploadedand submitted toEEREXCHANGHtps://eere-
eXCHANGEnergy.goyand
1 Besubmittedby the deadline stated in the FOA.

DOE will not review or consider submissions submitted through means other than EERE
eXCHNGE submissions submitted after the applicable deadline, or incomplete
submissions.

Applicants are strongly encouraged to submit their Letters of Intent, Concept Papers,
Full Applications, and Replies to Reviewer Comments at least 48 hours in advdnce o
the submission deadlineUnder normal conditions (i.e., at least 48 hobeforethe
submission deadline), applicants should allow at les&thour to submit a_etter of

Intent, Concept Paper, Full Applicati@n,Replyto Reviewer Comment©nce the
Letterof Intent, Concept Paper, Full Application,Replyto Reviewer Commenis
submitted INEEREXCHANGHEpplicants may revise or update that submission until the
expiration of the applicable deadline. If changes muade to any of these documents,
the applicant must resubmit theetter of Intent, Concept Paper, Full Application, or
Reply to Reviewer Commerttefore the applicable deadlin@OEwill not extend the
submission deadline for applicants that fail to subrejuired informationby the
applicable deadlinélue to server/connection congestion.

D.Responsiveness Criteria

All Applications Specifically Not of Interessdescribed irSection ILC of the FOA, are
deemed nonresponsive and are not reviewed or considered.

E. Other Eligibility Requirements

I.  Requirements for DOE/NNSA amibn-DOE/NNSAFRDCkicluded as
a Subrecipient

DOE/NNSA and nedDOE/NNSA FFRDCs may be proposeddsecipienton
FY20KSNJ SydaAadeQa | LIIX AOFGAR2Y &adzoneSOa G2 i

a. Authorization for noADOE/NNSA FFRDCs
Thefederalagency sponsoring the FFRDC must authorize in writing the use of
the FFRDC on the proposed project and this authorization must be submitted
with the application. The use of a FFRDC must be consistent with its authority
under its award.

b. Authorization for DOE/NNSA FFRDCs
The cognizant Contracting Officer for the FFRDC must authorize in writing the
use of the FFRDC on the proposed project dnsldauthorization must be
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submitted with the application. The following wording is acceptable for this
authorization:

Authorization is granted for the Laboratory to participate in the
proposed project. The work proposed for th@boratory is consistent
with or complementary to the missions of tthaboratory and will not
adversely impact execution of the DOE assigned programs at the
Laboratory.
c. Funding, Cost Sharand Subaward with FFRDCs
The value of and funding for the FFRDC portion of the work wilhowhally be
included in the award DOE/NNSA FFRDCs participating as a subrecipient on a
projectwill befunded directly through the DOfield workproposal (WP)
process NonDOE/NNSA FFRDCs participating as a subrecipient will be funded
through an interagncy agreement with the sponsoring agency.

Although the FFRDC portion of the work is excluded from the award, the

F LILX AOFyGQa 02ai &KINB NBIddZANBYSylG ogAff
Ay Of dzZRAY 3 B KSEKS LIENz&aMEGRAVESS/ yQiaQ a2 NI A 2y &4 2
project.

Unless instructed otherwise by the DGBntracting Officefor the DOE award,

all FFRDGCxerequiredto enter intoa Cooperative Research and Development
Agreement® (CRADA) or, if the role of the DOE/NNSA FFRDC is limited to

technical assistance and intellectual property is not anticipated to be generated
FNRY GKS 5h9kbb{! CCw5/Qa ¢2NJZ | ¢SOKY
with at least the prime recipient beforany project work begins. Any questions

regarding the use of a CRADA or TAA should be directed to the cognizant DOE

field intellectual property (IP) counsel.

The CRADA or TAA is used to ensure accountability for project work and provide
the appropriate maagement of IP, e.g., data protection and background IP. The
CRADA or TAA must be agreed upon by all parties and submitted tor[@ier
sponsoring agency, when applicaldiar, approval, or submitted to DOE for

notice under the Master Scope of Work presewhen applicable, using any DOE
or other sponsoring agen@pproved CRADA or TAA template without

substantive changes by the time the award is made to the prime recipient.

d. Responsibility

S A cooperative research and development agreement is a contractual agreement between a national laboratory
contractor and a private company or university to work together on research and development. For more
information, seehttps://www.energy.gov/gc/downloads/doeooperativeresearchand-developmentagreements
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Theprime recipientwill be the responsible authority regardinige settlement
and satisfaction of all contractual and administrative issueguding but not

limited to disputes and claims arising out of any agreement betweeiptimee
recipientand the FFRDC.

Limit on FFRDC Effort

The scope of work to be performday the FFRDghouldnot be more significant
than the scope of work to be performed by the applicant.

F. Limitation on Number of Concept Papers and Full Applications
Eligible for Review

An entity may submit more than one Concept Paper andApglication to this FOA,
provided that each application describes a unique, scientifically distinct project and an
eligible Concept Paper was submitted for each Full Application.

G.Questions Regarding Eligibility

DOEwill not make eligibility determinationfor potential applicants prior to the date on
which applications to this FOA must be submitted. The decision whethagrlyin
response to this FOA lies solely with the applicant.

V. Application and Submission Information

A. Application Process

The applicatim process includemultiple submissiorphasesi etter of Intent, Concept
Paper, and Full Applicatio@nly applicants who have submitted an eligible Concept
Paper will be eligible to submit a Full Application

All submissions must conform to the fomnd content requirementslescribed below
including maximum page lengths

T
T
1

Each must be submitted in Adobe PDF format unless stated otherwise

Each must be written in English

All pages must be formatted to fit on &% 11 paper with margins not less than
one inch on every side. Usalibritypeface, a black font color, and a font size of
12-point or larger (except in figures or tables, which may bgaint font). A
symbol font may be used to insert Greek letters or spezharacters, but the

font size requirement still applies. References must be included as footnotes or
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endnotes in a font size of 10 or larger. Footnotes and endnotes are counted
toward the maximum page requirement
1 Acontrol numberwill be issued when aapplicant begins thEEREXCHANGE
application processThecontrol number mustbe included with all application
documents. Specifically, the control number mbstprominently displayed on
the upper right corner of the header of every paayed included irthe file name
(i.e.,Control Number_Applicant Name_Full Applicakion
Page numbers must be included in the footer of every page
Each submission must not exceed the specified maximum page limit, including
cover page, charts, graphs, maps, and phatpys when printed using the
formatting requirements set forth above and single spaced. If applicants exceed
the maximum page lengths indicated beldwQEwill review only the authorized
number of pages and disregard any additional pages.

= =4

I. Additional Information on EEREXCHANGE

EEREXCHANGIE designed to enforce the deadlines specified in this FOA. The
G! LIS @¢ YR a{dzoYA(Gé¢ odzit2ya gAft | dzizyY
submission deadlines.

Applicantswho experienceechnical difficultiesvith submissiorPRIORo the
FOA deadlinshoul contact theEEREXCHANGIelpdesk for assistanc&EERE
eXCHANGHRIpport@hg.doe.qgv

B. Application Forms

To accesapplication forms and instructions availalde EEREXCHANGEoto
https://eere-eXCHANGEnergy.go\and select the appropriate funding opportunity
number.

Note: The maximum file size that can be uploaded toERE e XCHANGEeDbsite is
50MB. Filedargerthan 50MB cannot be uploaded and hence cannot be submitted for
review. If a filds larger tharbOMB but is still within the maximum page limit specified in
the FOA, it must be broken into parts and denoted to tefiect. For example:
TechnicalVolumePart_1
TechnicalVolumePart_2

DOEwill not accept late submissions that resulted from technical difficulties due to
uploading files that excee®0OMB.
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C.Content and Form of the Letter of Intent

Applicantsmust submit a Letter of Intent by the specified due date and time to be
eligible to submit a Concept Paper dfdll ApplicationDOE will uséetters of Intent to
plan for the merit review process. The letter should not contain any proprietary or
businesssensitive information. The letter will not be used for dosglection puposes
and deesnot commit an applicant to submit an application.

Each applicant must provide tliellowing informationas part of the Letter of Intent:

1 Project Title

1 Lead Organizatign

1 Organization Typé(siness < 506mployeespusiness > D00employees;

business=500-1,000 Employees; FFRRByernmentowned, government

operated; nonprofit; university)

Whether theapplication has ben previously submitted t©&OE

% of effort contributed by the Lead Organization

The Project Teanmcluding:

o ThePrincipal Investigator (Pidr the prime recipient

o Teammembers (i.e., subrecipientsand

o0 Senior/Key Personnéle., individuals who contribute in a substantive,
measurablenay to the exeution of the proposed project)

Technical TopicrcAreg and

Abstractno longerthan 200 wordgrovidinga truncated explanation of the

proposed project.

= =4 4

= =

D. Content and Form of the Concept Paper

Each Concept Paper must be limited to a single concept or techndlbgyConcept
Paper must conform to theequirementslisted below including thestated page limits.

Section Page Limit | Description

Cover Page 1 page The cover page should include the project title, the specifi
maximum announcemenfTopic Area being addressé@élapplicable)
both the technical and business points of contact, names
all team member organizationt)e project location(s)and
any statements regarding confidentiality.

Technology 4 pages Applicants are required to describe succinctly:

Description maximum 1 The proposed technology, including its basic
operating principles and how it is unique and
innovative;

1 ¢KS LINRLRA&aSR (GSOKyz2f23
performance (applicants should provide technical
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data or other support to show how the proposed
target could bemet);

1 The current statef the art in the relevant field and
application, including key shortcomings, limitations
and challenges;

1 How the proposed technology will overcome the
shortcomings, limitations, and challenges in the
relevant field andapplication;

1 The potential impact that the proposed project
would have on the relevant field and application;

1 How the proposed location of the proposed projec
will support technology development and lotgrm
success;

1 The key technical risks/issues asateil with the
proposed technology development plan; and

1 The impact that DOE funding would have on the
proposed project.

R&D Community 1 page Applicants are required to succinctly describe their approa
Benefits Plan maximum to the R&DCommunity Benefit®lan, addressing the three
core elements:

1 Advance diversity, equity, inclusion, and accessibi
(DEIA);

1 Contribute to energy equity; and

f Ly@Sai Ay ! YSNAOI Qa ¢2

Addendum 2 pages Applicants are required to succinctly describe the
maximum qualifications, experience, and capabilities of the propose
projectteam, including:

1 Whether the Phndprojectteam have the skill and
expertise needed to successfully execute the proje
plan;

1  Whether the applicant has prior experience which
demonstrates an ability to perform tasks of similar
risk and complexity;

1 Whether the applicant has worked together with itg
teaming partners on prior projects or programs;

1  Whether the applicant has adequadecess to
equipment and facilities necessary to accomplish |
effort and/or clearly explain how it intends to obtai
access to the necessary equipment and facilities;

1 Applicants may provide graphs, charts, or other dé
to supplement their Technolodyescription.

Summary Slide 1 page Applicants are required to provide a single PowerPoint slic
maximum summarizing the proposed project. The slide must be

submitted in Microsoft PowerPoint format. This slide is usg
during the evaluation process and should be legible when
viewed on a screen in a conference room. The content of
Summary Slide must not include any proprietary or sensiti
business infanation as DOE may make it available to the
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public after selections are made.

The Summary Slide requires the following information:

w ¢KS LINRP2SOGQa 1Se& ARSIk
w ! RSAONARLIIA2Y 2F GKS LINP
w tNRLR2ZAaSR LINRB2SOd 321t a

w !'ye | Seé stthahs|dKakt)and/ar taliles)dz
w tNR2SOU0 UGUAUGESE tNRAYS wSd
and Subrecipients

wRequested federal funds and proposed applicant cost sk
(if applicable)

DOEmakes an independent assessment of each Concept Paper based on the criteria in
Section VA.i.of the FOADOEwiIll encourage a subset of applicants to submit Full
Applications. Other applicants will be discouraged from submitting a Full Application.
SeeSectionVIL.A.

E. Content and Form of the Full\pplication

Applicants must complete the following applicationrfes found on theeEREXCHANGE
website athttps://eere-eXCHANGEnergy.gov/

Applicantswill have approximately 30 days from receipt of the Concept Paper
Encourage/Discouragnotification onEEREXCHANGIS prepare and submit a Full
Application. Regardless of the date the applicant receives the Encourage/Discourage
notification, the submission deadline for the Full Application remains the date and time
stated on the FOA cov@age.

All Full Application documents must be marked with tbatrol number issued to the
applicant.

I.  Full Application ContenRequirements

Each Full Applicatiomustbe limited to a single concept. Full Applications must
conform to the following requirementand must not exceed the stated page limits.

Component File Format Page Limit File Name
Technical Volume PDF TopicAreal: 15 | ControlINumber_LeadOrganization
TopicArea2: 20 | TechnicalVolume

Resumes PDF 3 pageseach ControlNumber_LeadOrganization |
Resumes

Letters of Commitment| PDF 1 page each ControlNumber_LeadOrganization |
LOCs

SF424: Application for | PDF n/a ControlNumber_LeadOrganization

Federal Assistance App424
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Budget Justification MS Excel | n/a ControlNumber_LeadOrganization

Workbook Budget_Justification

SummaryAbstractfor | PDF 1 ControlNumber_LeadOrganization

Public Release Summary

Summary Slide MS 1 ControlNumber_LeadOrganization
PowerPoint Slide

SulbrecipientBudget MS Excel n/a ControINumber_LeadOrganization

Justification Subrecipient Budget_Justification

DOE Work Proposal fo| PDF n/a ControINumber_LeadOrganization

FFRDf applicable WP

(see DOE O 412.1A,

Attachment?2)

Authorization from PDF n/a ControINumber_LeadOrganization

cognizantContracting FFRDCAuth

Officer for FFRDC

SFLLL Disclosure of | PDF n/a ControINumber_LeadOrganization

Lobbying Activities SFLLL

(primeapplicant and

subrecipients)

Foreign Entity Waiver | PDF n/a ControINumber_LeadOrganization

Requests and Foreign Waiver

Work Waiver Requests

R&DCommunity MS Excel n/a ControNumber_CBP_Budget_Just

Benefits Plan Budget cation

Justification

R&D Community PDF 5 ControlNumber_LeadOrganization

Benefits Plan CBP

Current and Pending | PDF n/a ControlNumber_LeadOrganization

Support CPS

Locatior{s) of Work Excel n/a ControlINumber_LeadOrganization

LOW

Transparency of PDF n/a BusinessSensitiv€ontrolINumber_

Foreign Connectian LeadOrganizationT FC

Potentially Duplicative | PDF n/a ControINumber_LeadOrganization

Funding Notice

PDFN

Note: The maximum file size that can be uploaded to BEeEREXCHANGR&ebsite is

50MB.See Section B.

DOBprovides detailed guidance on the content and form of each component below.

Technical Volume

The Technical Volume must conform to the following content and form
requirements. This volume must address teehnical eviewcriteria as discusseith
Section V. of the FOA. Save the Technical Volume in a sirDiile using the
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following conventiondr the title:
G/ 2y UNRf bdzYo SNW[ SFRhNBLYATIFIGA2YPe SOKY A O f

Applicants must provide sufficient citations and references to the primary research
literature to justify the claims and approaches made in the Technical Volume.
However,DOEand reviewers a under no obligation to review cited sources.

The Technical Volume to the Full Application may not be more ibgragesfor
TopicAreal and 20 pages for Topizea2, including thecover pagetable of

contents, and all citations, charts, graphs, maps, photos, or other graphics, and must
include all information in the table below. The applicant should consider the
weighting of each of théechnical reviewcriteria(see Section NA. of the FOA)when
preparing the Technical Volume.

The Technical Volume should clearly describe and expand upon information
provided in the Concept Paper.

Technical Volume ConterRequirements

SECTION/PAGE LIMIT DESCRIPTION

Cover Page Project title
SpecifidFOA Topiéreaapplied to and project focus ardaywords This
information will help determine the reviewer expertise areas for the
application.
1 Project team and contact information, including
o technicalpoint of contact the Principalnvestigator for the
prime recipient,
0 business point of contact
names ofall team membei(i.e., subrecipientprganizations
0 names of project managerSenior/Key Personnel (i.e.,
individuals who contribute in a substantive, measurable way
the execution of the proposed project), atttkir organizations
o the project location(s)
1 Totalrequestedfederalfunds andcost share
1 Any statements regardingonfidentiality

f
f

o

No additional information, such as an application abstract, should be
included on this page.

: : The Project Overview should contain the following information:
Project Overview

(Approximately 10% of 1 Background: Thapplicant should discuss the background of its
the Technical Volume) organization, including the history, successes, and current reses
and development status (i.e., the technical baseline) relevant to
technical topic being addressed in the Full Application.
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1 Project GoalThe applicant should explicitly identify the targeted
improvements to the baseline technology and the critical succes
factors in achieving that goal.

1 DOE Impact: The applicant should discuss the impact that DOE
funding would have on the proposguioject. Applicants should
specifically explain how DOE funding, relative to prior, current, o
anticipated funding from other public and private sources, is
necessary to achieve the project objectives.

Technical Description, The Technical Description should contain the following information:

Innovation, and 1 Relevance and OutcoméeEhe applicant should provide a detailed
Impact (Approximately description of the technologgr focus areaincluding the scientific
30% of the Technical and other principles and objectives that will be pursued during th
Volume) project. This section should describew the proposed projectvill

meet theobjectives of the FOA, including the potential to meet
specific DOE technical targeir other relevant performance

targets.The applicant should clearly specify the expected outcon
of the project.

9 Feasibility: The applicant should demonstrate the technical
feasibility of the proposed technology and capability of achieving
the anticipaed performance targets, including a description of
previous work done and prior resultBhis section should also
address the proje@@a | OO0S&aa G2 ySOSaal N
transportation,water, electricity transmission)ncluding any use of
existing infrastructurgas well aso a skilled workforce

1 Innovation and Impactsthe applicant should deribe the current
state-of-the-art in the applicable field, the specific innovation of tH
proposed technologyr focus areathe advantages of proposed
technology over current and emerging technologies, and the ove
impact on advancing the stataf-the-art/technical baseline if the
project issuccessfulThis section should describe establishing the
relevant baseline and ahtifying relevant metrics to evaluate the
advantages and impact of the projeeis well as a pathway to
I OKAS@S adladSR AYLI OG FTFGSNI
period of performance.

Workplan TheWorkplan should include a summary of the Project Objectives, Tech
(Approximately40% of | Scope, Work Breakdown Structui@&/BS) Milestones, Go/Nd5odecision
the Technical Volume)| points, and Project Schedula.detailed SOP®ill be requestedseparately
at the negotiation stageThe Workplan sbuld contain the following
information:

1 Project Objectives: The applicant should provide a clear and cor|
statement of the goals and objectives of the project as well as th
expected outcomes.

9 Technical Scope Summary: The applicant should provide aam
description of the overall work scope and approach to achieve tf
objective(s). The overall work scope is to be divided by performa
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periods that are separated by discrete, approximately annual
decision points (see below for more information on Go/So
decision points). The applicant should describe the specific expe
end result of each performance peripihcluding milestones in the
R&DCommunity Benefits Plan

1 WBS and Task Description Summary: The Workplan should des
the work to be accomplished and how the applicant will achieve
milestones, will accomplish the final project goal(s), and will
produce all deliverables. The Workplan is to be structuret wit
hierarchy of performance period (approximately annual), task an
subtasks, which is typical of a standard WBS for any project. Th
Workplan shall contain a concise description of the specific actiy
to be conducted over the life of the project. THescription shall be
a full explanation and disclosure of the project being proposed (i
I adlraSYSyd adzOK | a a¢S oAt
Aad dzyl OOSLIirotSuved LG Aa GKS |
adequately detailed task pheto describe the proposed project and
the plan for addressing the objectives of this FOA.

1 Milestone Summary: The applicant should provide a summary o
appropriate milestones throughout the project to demonstrate
success. A milestone may be either a pesgrmeasure (which can
be activity based) or 8pecific, MeasurabléchievableRelevant
and TimelySMARTtechnical milestone. SMART milestones shou
be Specific, Measurable, Achievable, Relevant, and Timely, and
demonstrate a technical achievemierather than simply
completing a task. Unless otherwise specified in the FOA, the
minimum requirement is that each project must have at least on¢
milestone per quarter for the duration of the project with at least
one SMART technical milestone per yatapending on the project,
more milestones may be necessary to comprehensively
demonstrate progress). The applicant should also provide the
means by which the milestone will be verified.

1 Go/No-Go Decision Poin{&eeSection MIB.xv. for more
information on the @/No-GoReview) The applicant should
provide a summary of projestide Go/NeGo decision points at
appropriate points in the Workplan. At a minimum, each project
must have at least one projegtide Go/NeGo decision point for
each budget period (12 to #®onth period) of the project. The
applicant should also provide the specific technaad community
benefitsplancriteria to be used to evaluate the project at the
Go/No-Go decision point. Go/NGo decision points are considere
G{a!we¢é¢ FyR OFy Fdzf FA{Ef (KS
milestone.

1 End of Project Goal: The applicant should provide a summary of

end of project goal(s). At a minimum, each project must have on
SMART end of project goal.
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9 Project Schedule (Gantt Chart or similar): The applicant should
provide a schedule for the endéiproject, including task and subtas
durations, milestones, and Go/NBo decision points.

1 Buy America Requirements for Infrastructure Projedghin the
first two pages of the Workplarnclude ashort statement on
whether the project will involve the construction, alteration, and/
repair of infrastructure in the United States. See Appendix D for
applicable definitions and other information to inform this
statement.

1 Project Management: The appli- y i aK2dz R RA &(
proposed management plan, including the following:

o0 The overall approach to and organization for managing t
work;

o The roles of each project team member

o0 Any critical handoffs/interdependencies among project
team members

o Thetechnical and management aspects of the managem
plan, including systems and practices, such as financial
project management practices

o The approach to project risk managenmtgincluding a plan
for securing a qualified workforce and mitigating rigks
project performance including but not limited to
community or labor disputes

o A description of how project changes will be handled
o |If applicable, the approach to Quality Assurance/Control

o How communications will be maintained among project
teammembers

1 MarketImpactPlan: The applicant should provide a markepact
plan, including the following:

o ldentification of industry adoption pathway and target
market, including competitors, distribution channels for
proposed technology, and known or peieed barriers to
market penetration, along with a mitigation plan;

o ldentification of the interest and extent of industry
adoption of the developed technol@gsor processs

o Discussion of main considerations on the path to
commercialization, such @mmmercialization timeline,
financing, product marketing, legal/regulatory
considerations including intellectual property,
infrastructure requirementsgata disseminationand
product distribution.
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Example Workplan Structure

A. Prgect Objective

[Provide a higHevel overview of the goals, impact and final result of this
project. Explain the final objective, outcome, milestone and/or deliverabl
that are to be produced and the rationale for why the applicant has
organized theasks in the way they have.]

B. Technical Scope Summary

[Provide a summary description of the overall work scope and approach
achieve the objective(s). The applicant should describe the specific
expected end result of each performance period.]

C. Milestone, Go/NeGo, and End of Project Goals Summary Table
[Optional example format, however, milestones, go/go decision points,
and end of project goals should be included here or in the Project Schec
Ay GKS F2NXIFG Y2aid | LILINE LINRAgdabd i
Endof-Project decisions points should describe quantifiable metricswhilat
be achieved at the endf@ach budget period to demonstrate progress
toward achieving overall project goals.]

D. Project Schedule

[The section should describe the anticipated activities to be condunted
the life of the project. This section provides a summary of the planned
approach to this project and should clearly articulate what work must be
accomplished to execute the project scope and thus meet the establishe
project objectives. Each task should have a task summary that describe
objectives, what work is to be ammplished, and relationship to project
deliverables or expected results. For example:

Task 1: Distinctive Title, Date range of the task in monthsNM),
Estimated total task budget
Task Description: Task summaries shall explicitly identify:
1 A concisetatement of the objectives of that task
1 The work that is to be accomplished and how it will be
I O02YLIX AAKSR O06NRGSY oS oGAf
way). Tasks should be designed to retire significant risks, such ¢
technology, and manufaatability risks for hardware applications.
Each task can address one or multiple risk categories.]
(Optional) Subtask 1.1: Distinctive title, Date range {WH)
(Optional)Subtask description:
1 Explicitly identify the task objectives/outcomes being addressed
a concise statement of the objectives of that subtask.
9 Describe the work and techniques that will be used and the
expected result that will be generated from the effort.
(Optional) Sulask 1.2: Distinctive title, Date range (NE7)
(Continue until all Task 1 subtasks are listed)

Task 2: (Continue in the format above until all tasks and subtasks are lis
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Subtask 2.1: ]

E. Project Management

[Provide a description of the project maregent approach, roles of team
members, how work will be coordinated among team members, and hoy
project risks will be handled.]

F. Market Impact Plan

o [Provide a description of the current market, barriers to
bringing thistechnology to marketindustry engagements,
and pathways t@ommercializing the technology.]

Technical
Qualifications and
Resources
(Approximately 20% of]
the Technical Volume)

The Technical Qualifications and Resources should contain the followin
information:

1 Adescription ofthe projecttS I YQa dzy A lj dzS |j dzI €
expertise, including those of kaybrecipients

f  Adescription ofhe project S YQ&a SEA&GAY 3 S|
including access to relevant dathat will facilitate the successful
completion of the proposed project; include a justification of any
new equipment or facilities requested as part of the project

1 Relevant, previous work efforts, demonstrated innovations, and
how these enable the apphat to achieve the project objectives

1 The time commitment of the key teammembers to support the
project,

1 A description ofhe technical services to be provided DOE/NNSA
FFRDCs, if applicaple

1 Theskills, certifications, or other credentialstbe constructionand
ongoing operationsvorkforce

1 For multiorganizational projects, describe succinctly:

o The roles and the work to be performed the project
managerand Snior/KeyPersonnelat the prime and sub
levels

0 Business agreements between the applicant eadh Pl
and Key Participant

o How the various efforts will be integrated and managed,;
o Process for making decisions on technical direction;

o Publication arrangements;

o Intellectualproperty issues; and

o Communicatio plans
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iil. Resumes

A resume provides information reviewers can use to evalaate Y RA @A Rdz £ Qa
experience, and potential for leadership within the scientific community. Applicants
must submit a resume (limited to three pages) for each Principal Investigatarad
Project Manager an&enior/Key Brsonnel that includsthe following:

1. Contact Information;
2. Education and training: Provideme ofinstitution, major/area, degree, and
year for undergraduate, graduate, and postdoctoral training;
3. Research angrofessionakxperience: Beginning with the current position,
list professimal/academic positions in chronological order with a brief
description. List all current academic, professional, or institutional
appointments, foreign or domestic, at the applicant institution or elsewhere,
whether or not remuneration is received, and, gther fulttime, parttime,
or voluntary;
Awards and honors;
A list of up to 10 publications most closely related to the proposed project.
For each publication, identify the names of all authors (in the same sequence
in which they appear in thpublication), the article title, book or journal title,
volume number, page numbers, year of publication, and website address if
available electronically. Patents, copyrights, and software systems developed
may be provided in addition to or substituted fpublications. An
abbreviated style such as the Physical Review Letters (PRL) convention for
citations (list only the first author) may be used for publications with more
than 10 authors;
6. Synergisti@ctivities: List up to five professional and scholadtiaties
related to the proposed effort; and
7. If there arelapses in time over the pagDyears or since age 18n
explanation should be provided.

o s

As an alternative to a resume, it is acceptable to use the biographical sketch format
approved by the Natinal Science Foundation (NSF). The biographical sketch format
may be generated by the Science Experts Network Curriculum Vita (SCIENcv), a
cooperative venture maintained &itps://www.ncbi.nlm.nih.govsciencv/, also
available ahttps://nsf.qov/bfa/dias/policy/nsfapprovedformats/biosketch.pdfhe
useof a format required by another agency is intended to reduce the administrative
burden to researchers by promoting the use of common formats.

Save theesumesn a singlé®?DHile using the following conyention for the title
G/ 2y UNREf bdzYo SNRYGWEBRANISEET | 0
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iv. Letters of Commitment

Submit letters of commitment from all subrecipient atidrd-party cost share
providers.If applicable, the letter must state that the third party is committed to
providing a specific minimum dollar amount or valuerskind contributions

allocated to cost sharing. The following information for each third party contributing
to cost sharing should be identified: (1) the name of the organization; (2) the
proposed dollar amount to be provided; arg) the proposectost sharing type

(cashor in-kind contributions).Each letter must not exceashe page.Save the

letters of commitment in a singlé’DHile using the following convention for the
title:ad/ 2Y GNBE bdzYo SNIP[ S RhNBF YyAT FGA2y @[ h/

Letters of support or endorseent for the project from entities that do not have a
substantive role in the projeastill not be accepted.

v. Community Partnership Documentation

In support of theR&DCommunity Benefits Plan, applicants may submit

documentation to demonstrate existing or planned partnerships with community

entities, such as organizations that work with local stakeholders most vulnerable to

or affected by the project. Examples of suchits include organizations that carry

out workforce development programs, labor unions, Tribal organizations, and
communitybased organizations that work with disadvantaged communities. The

LI NIYSNARKALI R20dzYSy il GA2y @adyutinigthe € SG G SN
planned partnership and signed by an officer of the entity, a Memorandum of
Understanding, or another similar agreement. Such letters must state the specific

nature of the partnership and must not be general letters of support. If thdiegmt

intends to enter into Workforce and Community Agreements as part oR&BD

Community Benefits Plan, they should include letters from proposed partners. Each

letter must not exceed one page. In total, the partnership documentation must not

exceed 1(pages. Save the partnership documentation in a single PDF file using the
F2f{t20Ay3 02y @Sy A2y F2NJ GKS GAGESY a/ 2y

vi. Statement of Project Objectives (SOPQO)

If selected for award, a detailed SOPO will be requestedratgig at the
negotiation stageA SOPO template is availabie EEREXCHANG# https://eere-
eXCHANGEnergy.gov/

vii. SF424: Application for Federal Assistance

Applicants must complete th8F424: Application for Federal Assistaneghich is
availableon EEREXCHANGH https://eere-eXCHANGEnerqgy.gov/ The list of
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certifications and assurances in Field 21 can be found at
http://energy.gov/management/officenanagement/operational
management/financiabssistance/financiadssistancdorms, under Certifications

and Assurances. Note: The dates and dollar amounts on td@4&Bre for the

complete project period and not just the first project year, first phaseother

subset of the project periodsave the SBE24in a single PDF filesing the following
convention for the tittead / 2 Y G N f b dzZYo SNIW[ S RhNBIF yAT F GA2Yy

viii.  Budget Justification Workbook

Applicantsmustcomplete the Budget Justification Workbqaailableon EERE

eXCHANGH& https://eere-eXCHANGEnergy.gov/ Applicantamust complete each

tab of the Budget Justification Workbook for theoject, including all work to be

performed by the prime recipierdndits subrecipients andontractors.Applicants

should include costs asciatedwith implementngthe various Blispecific

requirements (e.g., Buy America requirements for infrastructure projects, Davis

Bacon R&DCommunity Benefits Plameporting, oversightandwith required

annual audits and incurred cogtoposals in their proposed budgdbcuments.Such

costsmay be reimbursed as a direct or indirect cogted L y & G NdzOG A2y a | YR
{ dzY Yl NB ¢ Ay Of dzR QuRificatipnivkorkiipék Svill autzspalfeias

the applicant enters informatiomto the Workbook. Applicants must carefully read

GKS aGLyaOGN#2OYIARE & hly®R LINRPJARSR gAGKAY (KS
Workbook. Save thBudget Justification Workbook in a single Microsoft Excel file

using the followingonvention for the title

G/ 2y i NBSENQDZYS F Rh NBF YAT FGA2y ¢, dzZRISEGYWAzEA G A FA

iXx. Summaryfor Public Release

Applicantsmustsubmit aone-pagesummary of their projecthat issuitable for
dissemination to the public. It should be a safintained document that identifies

the name of the apjtant, theleadproject managefprincipal investigator(s), the
project title, the objectives of the project, a description of the project, including
methods to be employed, the potential impact of the project (e.g., benefits,
outcomes), major participantgor collaborative projects)and the projec® a
commitmentsandgoals described in thR&DCommunity Benefits Plaithis

document must not include any proprietary businesssensitive informationas

DOE may make it available to the public after selestiare madeThesummary

must not exceeane pagewhen printed using standard 8&5x 126 LJF LISNJ 6 A G K mé€
margins (top, bottom, left, and right) with font not smaller than-g@int. Save the
Summary for Public Release in a sirRjlHile using the followinghaming
conventionda / 2y G NBf bdzyo SN Budmdsh NBIF yAT F GA2y Y
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X. Summary Slide

Appicantsmustprovidea singleslide summarizing the proposed proje¢the
Summary Slide templaie availableon EERE eXCHANGEtHis://eere-
eXCHANGE.energy.g@nd must include theollowing information:

A technologysummary;

I RSAONALIIAZ2Y 2F (KS (SOKy2ft238Qa AYLJN
Proposed project goals;

Any key graphics (illustrations, charts and/or tables);

¢KS LINRP2SOGQa;1Se ARSIFkGF1SlIsgl @&
Toplinecommunity benefits

Project title,prime recipient, Principal Investigator, arféénior/Key Persomel

information; and

1 RequestedOHunds and proposed applicant cost share.

= =4 -8 -4 8 -4 -2

Save the Summaiglidein a singleMicrosoft PowePoint file usingthe following
convention for the titled / 2 Y G NP f b dzY o SN Bli8d. Rh NBI yAT | GA2Y

xi.  Sulrecipient Budget Justificatior(if applicable)

Applicants must provide a separate budget justification for each subrecityiants

expected to perform worlestimated to be more than $250,000 or2®f the total

work effort, whichever is lessThe budget justification mushclude the same
2dzZ2GATFTAOFGA2Y AYTF2NNIGAZ2Y seQian@bolkeoSarR Ay (K
each subrecipient budget justificati in a Microsoft Excéile using the following

convention for the tité:

G/ 2y GNREf bdzYo SN[ SFRhNBFYAT I GA2Yy p{ dzo NBEOA LI

xii.  Budget for DOE/NNSA FFRDC (if applicable)

If a DOE/NNSA FFRDC is to perform a portion of the workptilecant must

provide a DORvork proposal WP in accordance with the requirements in DOE

Order 412.1A, Work Authorization System, Attachm&rdavailable at:
https://www.directives.doe.gov/directivesiocuments/400series/0412.1BOrdera-
chgAdmChgSave the WP in a single PDF file using the folloeongention for

thetitle: 2y G NBf bdzyo SN[ SIF RhNAFYAT FGA2y g2t ¢€o

xiii.  Authorization for Non-DOE/NNSA or DOE/NNSA FFRDCs (if applicable)

Thefederalagency sponsoring the FFRDC must authorize in writing the use of the
FFRDC on the proposed project and this authorization must be submittedhe
F LILJX AOF A2y d® ¢KS dzaS 2F | CCwbh/ Ydzald 06S C
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under its award. Save the Authorization in a sirigEHile using the following
convention for the titlea / 2 Y G NR f b dzY 6 S NI FFRDGUIRINKEE v AT | G A 2y

xiv. SFLLLDisclosure of Lobbying Activitigsequired)

Recipientsand subrecipientsmay not use anyederalfunds to influence or attempt
to influence, directly or indirectly, congressional action on any legislative or
appropriation matters.

Recipientsand subrecigentsare required to complete and submit-8EL,

a 5chosure of Lobbying Activitiéghttps://www.grants.gov/web/grants/forms/sf
424-individuatfamily.html) to ensure that noAfederalfunds have not been paiand
will not be paid to any person for influencing or attempting to influence any of the
following in connection witlthe application:

An officer or employee of arfgderalagency;
Amember of Congress;

An officer or employee of Congress; or

An employee of amember of Congress.

= =4 -4 -

Save the SELL in a single PDF file using the following convention for the title
G/ 2y ONRE bdzYo SN[ $IREMBLI YAT FGA2YY{ C

xv. Waiver Requestsif applicable)

Foreign Entity Participation

For projects selected under this F@# recipientsand subrecipientsnust qualify as
domesticentities. SeeSectionlV. To request a waiver of this requirement, the
applicant must submit an explicit waiver request in the Full ApplicaAgpendix C
lists theinformation that must be included in&aiverrequest

Foreign Work WaiveRequest

As set forth irSection \Kiii., all workfor projectsselected under this FO#fust be
performed in the United State3 o request a waiver of threquirement, the
applicant must submit an explicit waiver request in the Full Applicappendix C
lists the information that must be included inf@eign work waiver requés

Save the Waivers in a single PDFUiing the following convention for éntitle:
G/ 2y UGNRE bdzYo SN[ SFRhNBFYATFGA2Y @2 A DSNE
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XVi.

XVil.

R&DCommunity Benefits Plan Budget Justification

Applicants must provide a separate budget justificaiidentifyingthe R&D

Community Benefit Plan costsy Of dzZRSR Ay K SWadrkbatzE IS i Wdza G .
R&DCommunity Benefits PlaBudget Justification must include the same

2dzZa GATAOLI GA2Y AYT2NNIGA2Y WoKE@NADSRI M3y (K
above butshould only includ®&DCommunity Beafits Plancosts Savehe R&D

Community Benefits Plan Budget Justificatiom Microsoft Excel file using the
F2ft26Ay3a 02y @BSyYyldAz2y F2NJ GKS GAGtSY a/ 2y

R&D Community Benefits Plan

TheR&DCommunityBenefitsPlanmustsetforth the I LILI Aapproadit® a

ensuring thefederalinvestments advance the following three objectives: (1)

advance diversity, equitynclusion,and accessibilitydEIA; (2) contribute toenergy

equity; and (3)nvesingA Y ! YSNA Ol Qa4 ¢2N] F2NOSP® ¢KS 0Sf
content requirementdor the R&D Community Benefidan, which addressesach

of these objectives. Applicants must addressthhee sections.

Thel LILJ ARSDGObmruAityBenefitsPlanmustinclude at leastone Specific,

Measurable AchievableRelevant and Timely (SMART) milestone per budget period

to measure progress on the proposed actions. The R&D Community Benefits Plan

will be evaluated as part of the technical review processpliogectis selected

EERE will incorporate the R&D Community Benefits Plan into the award and the

recipient must implement its R&D Community Benefits R&en carrying out its

LINEP 2SO0 99w9 gAff S @throudhoui thelifé &€ BeaNad&dO A LIA Sy (i
including as part of the Go/NGo reviewprocess.

Theplanshouldbe specificto the proposedprojectand not a restatementof an
organizatiof2 golicies. Applicants should describe the future implications or a
milestonebased plan for identifying future implications of their research on energy
equity, including, but not limited to, benefits for the U.S. workforce.

These impacts may be uncertaotcur over a long period of time, and/or have
many factors within and outside the specific proposed research. Applicants are
encouragedo describethe influencingfactorsandthe mostlikelyworkforceand
energy equity implications of the proposed research if the research is successful.
While some guidance and example activities are providekpipendixG, applicants
are encouraged to leverage promising practices and develop a plan taitwtbdir
project.

The R&D Community Benefits Plan must not exdeadpages. It must be submitted
in PDF format using the following convention name for the title:
éControlNumbed [ S Rh NA | y A ThisRiakngugt dddressthetéchnical
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N>

NEOASSE ONRGSNRAZ2Y (AGf SR (Sectidh V. of th&/FOMzy A (1 &
TheR&DCommunityBenefitsPlanmustaddresghe followingthree sections:

1) Diversity,Equity,Inclusion,and Accessibility:
Tobuild acleanandequitableenergyeconomyijt isimportant that there are
opportunities for people of all racial, ethnic, socioecongraied geographic
backgrounds, sexual orientation, gender identity, persons with disabilities,
and those reentering the workforce from irerceration. This section of the
plan must demonstrate how DEIA is incorporated in the technical project
objectives. The plan must identify the specific action the applicant would
take that integratesinto the research goals and project tean&ubmitting an
institutional DEIA plan without specific integration into the project will be
deemed insufficient.

2) EnergyEquity:
Thissectionmustarticulatethe applicanf@ consideratiorof long-term equity
implications of the research. It mustentify how the specific project
integratesequity considerations into the project design to support equitable
outcomesif the innovationis successful. Like cost reductions and
commercializatiomplans,the R&DCommunityBenefitsPlanrequires
descriptionof the equity implicationsof the innovation

3) Workforcelmplications:
CKA& aSO0A2Y Ydzad | NI A Odzt | Gt&m 0 KS | LILIK A
workforceimpactsandopportunitiesof the researchlt mustidentify how
the project is designed and executed to include an understanding of the
future workforce need# the innovationis successful.

SeeAppendixGfor moreguidance.

xviii.  Current and Pending Support

Curent and pending support is intended to allow the identification of potential

duplication, overcommitment, potential conflicts of interest or commitment, and all

other sources of support. As part of the applicatitre Principal Investigator or

Lead ProjecManagerand all senior/key personnel at the applicant and subrecipient

level must provide a list of all sponsored activities, awards, and appointments,

whether paid or unpaid; provided as a gafith terms or conditions or provided as a

gift without termsor conditions full-time, parttime, or voluntary; faculty, visiting,

adjunct, or honorary; cash or-kind; foreign or domestic; governmental or private
AaSO02NIr RANBOGf & adzZlllR2NIAYy3a (KS AYRAGDARdzZ
individual by supprting students, research staff, space, equipment, or other
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research expenses. All connections with foreign governrasponsored talent
recruitment programs must be identified in current and pending support.

For every activity, list the following items:

1 The sponsor of the activity or the source of funding;

1 The award or other identifying number;

1 The title of the award or activity. If the title of the award or activity is not
descriptive, add a brief description of the research being performed that
would dentify any overlaps or synergies with the proposed research;

1 The total cost or value of the award or activity, including direct and indirect
costs and cost share. For pending proposals, provide the total amount of
requested funding;

1 The award period (stadate through end date); and

1 The persoamonths of effort per year dedicated to the award or activity.

To identify overlap, duplication of effort, or synergistic efforts, append a description

of the other award or activity to the current aménding support.

Details of any obligations, contractual or otherwise, to any program, entity, or
organization sponsored by a foreign government must be provided on request to
either the applicant institution or DOE. Supporting documents of any identified
source of support must be provided to DOE on request, including certified
translations of any document.

Pls and senior/key personnel must provide a separate disclosure statement listing
the required information above regarding current and pending suppBach

individual must sign and date their respective disclosure statement and include the
following certification statement:

I, [Full Name and Title], certify to the best of my knowledge and
belief that the information contained in this Current and Pavd
Support Disclosure Statement is true, complete, and accurate. |
understand that any false, fictitious, or fraudulent information,
misrepresentations, halfruths, or omissions of any material fact,
may subject me to criminal, civil, or administrativenalties for

fraud, false statements, false claims, or otherwise. (18 U.S.C. 8§
1001 and 287, and 31 U.S88.37293733 and 38018812). |

further understand and agree that (1) the statements and
NELINSASYGlrGA2ya YIRS KSNBAY FNB YI SN
decision, and (2) | have a responsibility to update the disclosures
during the period of performance of the award should
circumstances change which impact the responses provided above.
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The information may be provided in the format approved by the NSF, whaghbe
generated by theScience Experts Network Curriculum Vita (SciEMagoperative
venture maintained ahttps://www.ncbi.nlm.nih.gov/sciencvand also available at:
https://www.nsf.gov/bfa/dias/policy/nsfapprovedformats/cps.pdihe use of a

format required by another agency is intended to reduce the administrative burden
to researchers by promoting the use of common formats. If the NSF format is used,
the individual must still include a signature, date, and a certification statement using
the language included in the paragraph above.

Save the Current and Pending Support in a single PDJsifilg the following
O2y @Sy A2y CorardNumerSLead®riahisatgn &. { £

Definitions:

Current and pending suppor, (a) All resources made aable, or expected to be

YIRS I @LAfroftSs (2 Iy AYRAGARdzZ f Ay &dzLILJR
regardless of (i) whether the source is foreign or domestic; (ii) whether the resource

is made available through the entity applying for an award or tlyeo the

individual; or (iii) whether the resource has monetary value; and (b) includeadn
contributions requiring a commitment of time and directly supporting the

AYRADARdzZF £t Q4 w595 SFF2NIaA> &4dzOK Fa GKS LI
equipment, supplies, employees, or students. This term has the same meaning as

the term Other Support as applied to researchers in NSBM-or researchers,

Other Support includes all resources made available to a researcher in support of

and/or related to allof their professional RD&D efforts, including resources provided

directly to the individual or through the organization, and regardless of whether

not they have monetary value (e.g., even if the support received is oiynd such

as office/laboratoy space, equipment, supplies, or employees). This includes

resource and/or financial support from all foreign and domestic entities, including

but not limited to gifts provided with terms or conditions, financial support for

laboratory personnel, and padipation of student and visiting researchers

supported by other sources of funding.

Foreign Governmentponsored Talent Recruitment ProgragrAn effort directly or
indirectly organized, managed, or funded by a foreign government, or a foreign
governmentinstrumentality or entity, to recruit science and technology
professionals or students (regardless of citizenship or national origin, or whether
having a fultime or parttime position). Some foreign governmesponsored talent
recruitment programs opera&t with the intent to import or otherwise acquire from
abroad, sometimes through illicit means, proprietary technology or software,
unpublished data and methods, and intellectual property to further the military
modernization goals and/or economic goalsadbreign government. Manybut not
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all, programs aim to incentivize the targeted individual to physically relocate to the
foreign state for the above purpose. Some programs allow for or encourage
continued employment at United States research facilities or receipt of federal
research funds whel concurrently working at and/or receiving compensation from a
foreign institution, and some direct participants not to disclose their participation to
United States entities. Compensation could take many forms, including cash,
research funding, complimeaty foreign travel, honorific titles, career advancement
opportunities, promised future compensation, or other types of remuneration or
consideration, including Hind compensation.

Senior/key personnet An individual who contributes in a substantiveeamingful
way to the scientific development or execution of a research, development and
demonstration (RD&D) project proposed to be carried out with a DOE aftard.

xix. Intellectual Property Management Plaf applicable)

If selected for awardapplicants must submit an executeédtellectual Property
Management PlaiPMB between the members of the consortia or team.

The award will set forth the treatment of and obligations related to intellectual
property rights betweedOEand the individual members. The IPMP should describe
how the members will handle intellectual property rights and issues between
themselves whilensuring compliance with federal intellectual property laws,
regulations, and policies (s&ectiond X K-IXN. of this FOA for more details on
applicable federal intellectual property laws and regulations). Guidance regarding
the contents of IPMP is avable fromDOEupon request.

The following is a list of examples of items the IPMP may cover:

1 The treatment of confidential information between members (e.g., the use of
NDAS);

1 The treatment of background intellectual property (e.g., any requirements
for identifying it or making it available);

1 The treatment of inventions made under the award (e.g., any requirements
for disclosing to the other members on an application, filing patent
applications, paying for patent prosecution, and crbssnsing or other
licensing arrangements between the members);

"¢ Typically, these individuals have doctoral or other pssfenal degrees, although individuals at the masters or
baccalaureate level may be considergzhior/Key Personnel if their involvement meets this definition.
Consultants, graduate students, and those with a postdoctoral role also may be consiaredKey Personnel if
they meet this definition.
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1 The treatment of data produced, including software, under the award (e.g.,
any publication process or other dissemination strategies, copyrighting
strategy or arrangement between members);

1 Any technology trarfer and commercialization requirements or
arrangements between the members;

1 The treatment of any intellectual property issues that may arise due to a
change in membership of the consortia or team; and

1 The handling of disputes related to intellectual projyebetween the
members.

Save thdntellectual Property Management Plama single PDF filesing the
following convention for the titleaControINumber_LeadOrganizatiprL t at €

xX. Locations of Work

Applicants must complete the Locations of Work Documentation, available on EERE
eXCHANGE https://eere-eXCHANGE.energy.goVhe applicant must complete

the supplied tempate by listing the city, state, and zip code + 4 digits for each

location where project work will be performed by the prime recipient or

subrecipient(s). Save the completed template as a Microsoft Excel file using the
F2ft26Ay 3 02y B3 RYNNR { F DNEYDKSNYT ST IROIWAG y AT |

xxi.  Transparency of Foreign Connections

Applicants must provide the following as it relates to the proposed recipient and
subrecipients. Include a separate disclosure for the applicant and each proposed
subrecipient. U.S\ational Laboratories, domestic government entities, and
institutions of higherducation are only required to respond to items 1, 2 and 9, and
if applying as to serve as the prime recipient, must provide complete responses for
project team members thatra not U.S. National Laboratories, domestic
government entities, or institutions of higher education.

1. Entity name, website address, and mailing address;

2. The identity of all owners, principal investigators, project managers, and
senior/key personnel who ara party to any-oreign Governmersponsored
Talent Recruitment Prograof a foreign country of risk (i.e., China, Iran,
North Korea, and Russia);

3. The existence of any joint venture or subsidiary that is based in, funded by,
or has a foreign affiliation ith any foreign country of risk;

4. Any current or pending contractual or financial obligation or other
agreement specific to a business arrangement, or joint venlikee
arrangement with an enterprise owned by a foreign state or any foreign
entity;
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XXii.

5. Percentae, if any, that the proposed recipient or subrecipient has foreign
ownership or control;

6. Percentage, if any, that the proposed recipient or subrecipient is wholly or
partially owned by an entity in a foreign country of risk;

7. Percentage, if any, of ventupital or institutional investment by an entity
that has a general partner or individual holding a leadership role in such
entity who has a foreign affiliation with any foreign country of risk;

8. Any technology licensing or intellectual property sales toraign country of
risk, during the Syear period preceding submission of the proposal;

9. Any foreign business entity, offshore entity, or entity outside the United
States related to the proposed recipient or subrecipient;

10.Complete list of all directors (drboard observers), including their full name,
citizenship and shareholder affiliation, date of appointment, duration of
GSNXYZ a ¢6Stf Fa I RSAONARLIIA2Y 2F 2048

11.Complete capitalization table for your entity, including all equitgiests
(including LLC and partnership interests, as well as derivative securities).
Include both the number of shares issued to each equity holder, as well as
the percentage of that series and all equity on a fully diluted basis. Identify
the principal pace of incorporation (or organization) for each equity holder.
If the equity holder is a natural person, identify the citizenship(s). If the
recipient or subrecipient is a publicly traded company, provide the above
information for shareholders with an iatest greater than 5%;

12. A summary table identifying all rounds of financing, the purchase dates, the
investors for each round, and all the associated governance and information
rights obtained by investors during each round of financing; and

13. An organizatiorchart to illustrate the relationship between your entity and
the immediate parent, ultimate parent, and any intermediate parent, as well
as any subsidiary or affiliates. Identify where each entity is incorporated.

DOE reserves the right to request adalital or clarifying information based on the
information submitted.

Save the Transparency of Foreign Connections information in a single PDF file using
GKS F2tt26Ay3 02y OBSy (A2 ySHFRMNNAEIKWGA IGIAlX Syy @

Potentially Duplicative Funding Notice

If the applicant or project team member has other active awards of federal funds,
the applicant must determine whether the activities of those awgvdeentially
overlap with the activities set forth iits application to this F@. If there is a

potential overlap, the applicant must notify DOE in writafghe potential overlap
and state howt will ensure any project funds (i.e., recipient cost share and federal
funds) will not beused for identical cost items under multiple anda. Likewise, for
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projects that receive funding under this FOA, if a recipient or project team member
receives any other award of federal funds for activities that potentially overlap with
the activities funded under the DOE award, the recipient must gthymotify DOE

in writing of the potential overlap and state whether project funds from any of those
other federal awards have been, are being, or are to be used (in whole or in part) for
one or more of the identical cost items under the DOE award. ethee identical

cost items, the recipient must promptly notify the DOE Contracting Officer in writing
of the potential duplication and eliminate any inappropriate duplication of funding.

Save the Potentially Duplicative Funding Notice in a single RRSIfg the
F2ft26Ay3a 02y @BSyYyldAz2y F2NJ GKS GAGtSY a/ 2y

F. Content and Form of Replies tReviewers Commnats

DOEuwill provide applicants with reviewer comments followitige evaluation of all

eligible Full Applications. Applitis have a brief opportunity to prepare a short Reply to
Reviewer CommentéReply) TheReply must not exceed three pagésa Reply is more
than threepages in lengthD OEwill review only the first three pages and disregard
additional pagesApplicantsmay use theReplyto respond toone or morecomments or

to supplemen their Full ApplicationThe Reply may include text, graphs, charts, or data.

DOEwill post thereviewercomments inEEREXCHANGHhe expected submission
RSIRfEAYS A& 2y (KS O2@0SNJ LI 3IS 2F GKS Ch! T
monitor EEREXCHANGIEthe expected date change$he deadline will not be

extended for applicants who are unable to timely submit tHeEply due to failure to
checkEEREXCHANGE relying on the expected date alon&pplicants should

anticipate having approximately three (3) business days to subR&py.

Applicants are not required to submit a Reply to Reviewer Comm&ds. will revew
and consider each eligible Full Application, even if no Reply is submitted or if the Reply is
found to be ineligible.

G.PostSelectioninformation Requests

If selected for awardiegotiations DCE reserves the right teequire that selected
applicants providadditional or clarifying informationegarding theapplication
submissions, the project, the project team, the award requirements, and any other
matters related to anticipated award. Thellowingis alist of exampes of information
that may be required

1 Personnel proposed to work on the projeahd collaborating organizatior{fSee

Section MIBxix. Participants and Collaborating Organizatipns
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1 Current and Pending Suppd@eeSectiors V.E.xviiandVI.B.xx. Current and
Pending Suppojt

1 An htellectualProperty Managementan (if applicabledescribing how the
project team/consortia members will handle intellectual property rights and
issues between themselves while ensuring compliance with fedaellactual
property laws, regulations, and policiesaccordance wittsectionVI.B.x
Intellectual Property Management Plan

1 A Data Management Plan (if applicaldescribinghow allresearch data

displayed in publications resulting from the proposedrkwrill be digitally

accessible at the time of publicatigns accordance wittsectionVIl.B xxii.;

Indirect cost information

Other budget information

Letters ofCommitment fromthird partiescontributing to cost share, if

applicable

1 Name and phone number of the Designated Responsible Employee for
complying with national policies prohibiting discrimination (See 10X0BBR.5);

1 Information for the DOE Office of Civil Rights to process assurance reviews under

10 CFR 1040;

Representation of Limited Rights Data and Restricted Software, if applicable;

Information related toDavisBaconActrequirements;

Any proposed or required Project Labor Agreements;

Environmental Questionnairand

Statement of Project Objectives (SOPO).

= =4 =

= =4 -4 A8 -9

H. Unique Entity Identifier (UEIRnd System for Award
Management(SAM)

Each applicant (unless the applicant is an individuéderalawarding agency that is
excepted from those requirements under 2 CFR 25.110(b) or (c), or has an exception
approved by thdederalawarding agency under 2 RR25.110(d)) is required to:)(1
Register in the SAM dittps://w ww.sam.gowbefore submittinganapplication;(2)
provide a validJElin the application; and (Bmaintain an active SAM registration with
current informationwhen the applicanhas an activéederalaward or an applicatio or
plan under consideration byfaderalawarding agencyDOEmay not make dederal
award to an applicant until the applicant has complied with all applicalid&and SAM
requirements If an applicant has not fully complied with the requirements by tilee
DOE is ready to makefederalaward, DORvill determine that the applicant is not
qualified to receive &deralaward and uséhat determination as a basis for making a
federalaward to another applicant.

NOTEDue to the high demand of UEEHquests and SAM registrations, entity legal
business name and address validations are taking longer than expected to process.
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Entities should start the UEI and SAM registration process as soon as possible. If entities
have technical difficulties with thgEl validation or SAM registration procetbey

shoulduse the HELReature onSAM.gov SAM.gov will work entity service tickets in the
order in which they are received and asks that entities not create melservice tickets

for the same request or technical issue. Additional entity validation resources can be
found here:GSAFSD Tier 0 Knowledge Basalidating your Entity

. Submission Dates and Times

All required submissions must be submitted5dBREXCHANGID later than 5p.m.ET
on the dates provided on the cover page of this FOA.

J. Intergovernmental Review

This FOA is not subject to Executive Order 123f2ergovernmental Review of Federal
Programs.

K. Funding Restrictions

i. Allowable Costs

All expenditures must be allowable, allot@band reasonable in accordance with
the applicabldederalcost principlesPursuant to 2 CFR 910.352, the cost ppies
in the Federal Acquisition Regulato(™8 CFR 31.2) apply to f@rofit entities. The
cost principles contaed in 2 CFR P&00, Subpart E agp to all entitiesother than
for-profits.

ii. PreAward Costs

Applicantsselected for award negotiains(selectee)nust request prior written

approval to charge praward costs. Praward costs are those incurred prior to the
effective date of thdederalaward directly pursuant to the negotiation and in
anticipation of thefederalaward where such costs are necessanyefficient and

timely performance of the scope of work. Such costs are allowable only to the extent
that they would have been allowable if incurred after the date of ibeeralaward
andonly with the written approval of théederalawarding agency hrough theDOE
Contracting Officer.

Pre-award costs cannot be incurred prior to the Selection Official signing the
Sdection Statement and Analysis.
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reimburse costs: (1) in the absence of appropriations; (2) if an award is not made; or
(3) if an award is made for a lesser amount thanghlectee anticipated.

1. National Environmental Policy Act (NEPA) RequiremeRidatedto
Pre-Award Costs
DORX&a RSOA&AZ2Y ¢ KS(K &dbral fynhds uddér this BOAISRA a G N
subject to NEPA. Applicants should carefully consider and should seek legal
counsel or other expert advice before taking any action related to the
proposed projecthat would have an adverse effect on the environment or
limit the choice of reasonable alternativpsor to DCE completing the NEPA
review process.

DCE does not guarantee or assume any obligation to reimbpre@award

costs incurred prior to receiving writteauthorization from the Contracting
Officer. If the applicant elects to undertake activities tREDE determines

may have an adverse effect on the environment or limit the choice of
reasonable alternatives prior to receiving such written authorization ftben
Contracting Officer, the applicant is doing so at risk of not recefeidgral
fundingfor its projectand such costs may not be recognized as allowable
cost shareNothing contained in the praward cost reimbursement
regulations or any praward coss approval letter from the Contracting
Officer overridsthe requirement to obtain the written authorization from

the Contracting Officer prior to taking any action that may have an adverse
effect on the environment or limit the choice of reasonable aitgives.
Likewise, if an application is selected for negotiation of award, and the prime
recipient elects to undertake activities that are not authorized for federal
funding by the Contracting Officer in advanceD@E completing a NEPA
review, the prime ecipient is doing so at risk of not receiving federal funding
and such costs may not be recognized as allowable cost share.

iii. Performance of Workn the United StategForeign Work Waiver)

1. Requirement
All work performed undeawardsissued under this FOAust be performed
in the United StatesTheprime recipientmust flow down this requirement to
its subrecipients

2. Failure to Comply
If the prime recipientfails to comply with the Performance of Work in the
United States requiremenCE may deny reimbursement for the work
conducted outside the United States asdch costs may not be recognized
as allowable recipient cost sharEheprime recipientis resposible should

Questions about this FO&MailPVRD@ee.doe.goRroblems with EEREXCHANGEEmail
EEREXCHANGESupport@hg.doe.ttmlude FOA name and number in subject line.

64


mailto:PVRD@ee.doe.gov
mailto:EERE-eXCHANGESupport@hq.doe.gov

Office of ENERGY EFFICIENCY
& RENEWABLE ENERGY

any work under thisward be performed outside the United States, absent a
waiver, regardless afthetherthe work is performed by therime recipient
subrecipients contractors or other project partners.

3. Waiver
To seek doreign workwaiver, the applicant must submit a written waiver
request toDCE.Appendix dists the information that must be included in a
requestfor a foreign work waiver

Save the waiver request(s) in a sing@Hile. The applicant does not have
the right to appeaD® Qa4 RSOAaA 2y O2yOSNYyAy3 |

Construction

Recipients are required to obtain written authorization from the Contracting Officer
before incurring any major construction costs.

DOE strongly emtirages the use of project labor agreements (PLAS) in connection
with construction projectsA PLA is a prhire agreement between a private entity

(or entities) and a labor organization (or organizations) representing individuals who
will be working on tle construction projectApplicants that commit to using best
practice project labor agreements will generally be likely to produce a construction
workforce plan that meets the criteria in this FOA. By contrast, applicants that do
not commit to using a PLWill be required to submit workforce continuity plans and
show that they have taken other measures to reduce the risk of delays in project
delivery.

Forlarge construction project©OOE may require a PLA. Assessment of applicability
will be conducted o caseby-case basis.

Foreign Travel

If international travel is proposed for your project, please note that your
organization must comply with the International Air Transportation Fair Competitive
Practices Act of 1974 (498LC §40118)02YY2yf & NBFSNNBR (2
1 OG>¢ YR AYLX SYSy (A yi8.130iBraudgt 30M0XByTae |
law and regulations require air transport of people or property to, from, between, or
within a country other than the United States etlzost of which is supported under
this award, to be performed by or under a castaring arrangement with ariited
Statesflag carrier, if service is available. Foreign travel costs are allowable only with
the written prior approval of the Contracting @fér assigned to the award.
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Vil.

Equipment and Supplie

Property dispositioimaybe required at the end of a project if the current fair
market value of property exceeds $5,08@rprofit entity disposition requirements
are set forth at 2 CFR 910.360. Propgeatisposition requirements for other nen
federal entities are set fortin 2 CFR 200.3X0200.316

Build America Buy America Requirements for Infrastructure Projects

Pursuant to the Build America Buy America Act, subtitle IX of BIL (Buy America or
BABA)federally assisted projects that involve infrastructure work, undertaken by
applicable recipient types, require that:

1 Alliron, steel, and manufactured products used in the infrastructure work
are produced in the United States; and

1 All construction meerials used in the infrastructure work are manufactured
in the United States.

Whether a given project must apply this requirement is profgoecific and
RSLISYRSyYyild 2y aS@SNIt FIFIOG2NRXZ adzOK I &
Ay @2t OSractued YFNI RSTAYSR Ay {SOGAZ2Y Tndwm
infrastructure in question is publicly owned or serves a public function.

0 K&
n 2

Applicants are strongly encouraged to consult Appendix D of this FOA to determine
whether their project may have applythis requirement,both to make an early

determination as to the need of a waiyexrs well as taletermine what impact, if

Fyes (GKA& NBIJdZANBYSYyld Yl & KIFEIgS 2y (KS LINE

Please note that, based on implementation guidance fromQ@igce of

Management and Budget issued on April 18, 2022, the Buy America requirements of
the BIL do not apply to DOE projects in which the prime recipient is @ déit

entity; the requirementonly apply to projects whose prime recipient isrzon-

Federal entityz €.g., a3ate, local government, Indian tribéstitution of Higher
Education, or nonprofit organization. Subawards should conform to the terms of the
prime awardfrom which they flow in other words, foiprofit prime recipients are

not required toflow downthese Buy America requirements to subrecipients, even if
those subrecipients are nefederal entitiesas defined aboveConversely, prime
recipientswhichare nonFederal entitiesmustflow the Buy America requirements
downto all subrecipients, even if those subrecipients aredwofit entities. Finally,

for all applicants both non-Federalentitiesand forprofit entitiest DOE is including

a Program Policy Factor ththte Selectimmn Official may consider in determining

which Full Applications to select for award negotiatitimst considers whether the
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viii.

applicant has made a commitment to procure U.S. iron, steel, manufactured
products, and construction materials in its project

TheDOE financial assistance agreement will require each recipient to: (1) fulfill the
commitments made in its application regarding the procurement of-pr&luced
products and (2julfill the commitments made in its application regarding the
procurement ofother key component metals and domestically manufactured
products that are deemed available in sufficient and reasonably available quantities
or of a satisfactory quality at the time afvard negotiation. Applicants may seek
waivers of these requirementa very limited circumstances and for good cause
shown. Further details on requesting a waiver can be found in Appendix D and the
terms and conditions of an award.

Applicants are strongly encouraged to consult Appendix D for more information.

DavisBacon Act Requirements

Projects awardedinder this FOA will be funded under Division D of BIL. Accordingly,
per Section 41101 of that lawl laborers and mechanics employed by the recipient,
subrecipients, contractors, or subcontractors in the pemiance of construction,
alteration, or repair work funded in whole or in part under this FOA shall be paid
wages at rates not less than those prevailing on similar projects in the locality, as
determined by the Secretary of Labor in accordance with syfiteindV of chapter

31 of title 40, United States Code commonly referred to as the EBadsn Act

(DBA).

Applicants shall provide written assurance acknowledging the DBA requirements
above, confirming that the laborers and mechanics performing constngcti
alteration, or repair work on projects funded in whole or in part by awards made as
a result of this FOA are paid or will be paid wages at rates not less than those
prevailing on projects of a character similar in the locality as determined by
subchaper IV of Chapter 31 of Title 40, United States Code (EBadsn Act).

Applicants acknowledge that they will comply with all the D#8ason Act
requirements, including but not limited to:

(1) Ensuring that the wage determination(s) and appropriate DBason
clauses and requirements aflewed downto and incorporated into any
applicable subcontracts or subrecipient awards;

(2) Ensuring that if wage determination(s) and appropriate DB&ism
clauses and requirements are improperly omitted from contracts and
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subrecipient awards, the applicable wage determination(s) and clauses are
retroactively incorporated to the start of performance;

(3) Being responsible for compliance by any subcontramtgubrecipient
with the DavisBacon labor standards;

(4) Receiving and reviewing certified weekly payrolls submitted by all
subcontractors and subrecipients for accuracy and to identify potential
compliance issues;

(5) Maintaining original certifiedieekly payrolls for three years after the
completion of the project and making those payrolls available to DOE or the
U.S. Department of Labor (DOL) upon request, as required by 29 CFR 5.6(a)(2);

(6) Conducting payroll and jedite reviews for construadn work, including
interviews with employees, with such frequency as may be necessary to
assure compliance by its subcontractors and subrecipients and as requested
or directed by DOE;

(7) Cooperating with any authorized representative of DOL in itectgm of
records, interviews with employees, and other actions undertaken as part of a
DOL investigation;

(8) Posting in a prominent and accessible place the wage determination(s) and
DOL Publication: WH321, Notice to Employees Working on Federal or
Federally Assisted Construction Projects;

(9) Notifying the Contracting Officer of all labor standards issues, including all
complaints regarding incorrect payment of prevailing wages and/or fringe
benefits, received from the recipient, subrecipient, cautor, or

subcontractor employees; significant labor standards violations, as defined in

29 CFR 5.7; disputes concerning labor standards pursuant to 29 CFR Parts 4, 6,
and 8 and as defined in FAR 52.220 disputed labor standards

determinations; DOL imstigations; or legal or judicial proceedings related to

the labor standards under this contract, a subcontract, or subrecipient award;
and

(10) Preparing and submitting to the Contracting Officer, the Office of
Management and Budget Control Number 198165, Davis Bacon Semi
Annual Labor Compliance Report, by April 21 and October 21 of each year.
Form submittal will be administered throughehBenefits system
(https://doeibenefits2.enerqgy.gay its successor system, or other manner of
compliance as directed by the Contracting Officer.
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Recipients of funding ured this FOA will also be required to undergo Ddason

Act compliance training and maintain competency in D®ason Act compliance.
The Contracting Officer will notify the recipient of any EspBnsored DaviBacon

Act compliance trainings. DOL offénse Prevailing Wage Seminars several times a
year that meet this requirement, at
https://www.dol.gov/agencies/whd/government
contracts/construction/seminas/events

For additional guidance on how to comply with the D&B@son provisions and
clauses, sehttps://www.dol.gov/agencies/whd/goverment-
contracts/constructiorand https://www.dol.gov/agencies/whd/government
contracts/protectionsfor-workersin-construction

DOE anticipates contracting with a third party for a D&ason Act electronic

payroll compliance software application. Recipients of funding under this FOA must
ensure the timely electronic submissiohweekly certified payrolls through this
software as part of its compliance with the DaBiacon Act unless a waiver is

granted to a particular contractor or subcontractor because it is unable or limited in
its ability to use or access. Applicants shoultigate if they will seek a waiver.

Lobbying

Recipients andubrecipientsmay not use anyederalfunds to influence or attempt
to influence, directly or indirectly, congressional action on any legislative or
appropriation matters.

Recipients andubrecipientsare required to complete and submit-8EL,

G5A&0f 2adzNE 27T hftpR:onwovéd.dran3.gov/\eb/§réhts/forn§st ¢ 6
424individuatfamily.html) to ensure that noAfederalfunds have not been paiand

will not be paid to any person for influencing or attempting to influence any of the
following in connection witlthe application:

An officer or employeef anyfederalagency;
A Member of Congress;

An officer or employee of Congress; or

An employee of a Member of Congress.

= =4 -4 -

Risk Assessment

Pursuant to 2 CFR 200.2@)Ewill conduct an additionaleviewof the risk posed
by applications submitted undéehis FOA. Suclisk assessment witbnsider
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1. Hnancial stability;

2. Quality of management systems and ability to meet the management
standards prescribed id CFR 200 as amended and adopted by 2 CFR
910,

History of performance;

Auditreports and finding; and

The applicant's ability to effectively implement statutory, regalry, or
other requirements imposed on neiederalentities.

arw

DOEmay make use of other publicly available information and tisédny of an
F LILIXE AOFyiQa LISNF2NXI YOS dzy RSNJI 5h9 2NJ 20KS

Depending on the severity of the findings antether the findings were resolved,
DOEmay elect not to fund the applicant.

In addition to this review, DOE must comply with the guidelines on government
wide suspension and debarment in 2 CFR 180 and must requiréederalentities
to comply with these provisions. These provisions restederalawards, subawards
and contracts with certain parties that are debarred, suspenaedtherwise
excluded from or ineligible for participation faderalprograms or activities.

Futher, as DOHRnvests in critical infrastructure arfdnds critical and emerging
technology areas, DCiso considers possibtereats toUnited States research,
technology, and economic securftpm undue foreigngovernmentinfluencewhen
evaluating risklf high risks are identified and cannot be sufficiently mitigat@@E
mayelect to not fund the applicant.

Xi.  Invoice Review and Approval

DOE employs a ridgkased approach to determine the level of supporting
documentation required for approvinigvoice payments. Recipients may be
required to provide some or all of the following items with their requests for
reimbursement:

1 Summary of costs by cost categories

1 Timesheets or personnel hours repprt

1 Proof of compliance with th®avisBacon Act and electronic submittals of
certified payroll reports;

1 Invoices/receipts for all travel, equipment, supplies, contractual, and other
costs

1 UCC filing proof for equipment acquired with project funds bypafit
recipients and subrecipie¢s;

1 Explanation of cost share for invoicing period
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1 Analogous information for some subrecipienssd
1 Other items as required by DOE

xii.  Prohibition Related to Foreign Governmer$Sponsored Talent
Recruitment Programs

a. Prohibition
Persons participating in &oreign Governmerfponsored Talent Recruitment
Program of a Foreign Country of Ras& prohibited from participating in
projects selected for federal funding under this FSAouldan awardresult
from thisFOA, the recipient must exercieagoingdue diligence to
reasonably ensure that no individuals participating on the fuBed
project are participating in &oreign Governmersponsored Talent
Recruitment Program of a Foreign Country of Riskisequencefor
violations of this prohibition will be determined according to applicable law,
regulations, and policyturther, the recipient must notify DOE within five (5)
business days upon learning that an individual on the project team is or is
believed to beparticipating in a foreign government talent recruitment
program of a foreign country of riskOE may modify and add requirements
related to this prohibition to the extent required by law.

b. Definitions

1. Foreign GovernmenBponsored Talent Recruitment Pgoam. An effort
directly or indirectly organized, managed, or funded by a foreign
government or a foreign government instrumentality or entitg, recruit
science and technology professionals or students (regardless of
citizenship or national origimr whether having a fultime or parttime
position). Some foreign governmeaponsored talent recruitment
programs operate with the intent to import or otherwise acquire from
abroad, sometimes through illicit means, proprietary technology or
software, unpulished data and methods, and intellectual property to
further the military modernization goals and/or economic goals of a
foreign government. Many, but not all, programs aim to incentivize the
targeted individual taelocate physicallyo the foreign statefor the
above purpose. Some programs allow for or encourage continued
employment at Wited Stategesearch facilities or receipt ééderal
research funds while concurrently working at and/or receiving
compensation from a foreign institution, and someedit participants not
to disclose their participation to U.S. entities. Compensation could take
many forms including cash, research funding, complimentary foreign
travel, honorific titles, career advancement opportunities, promised
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future compensation, or ther types of remuneration or consideration,
including irkind compensation.

2. Foreign Country of RislDOE has designated the following countries as
foreign countries of risk: Iran, North Korea, Russia, and China. This list is
subject to change.

xiii.  Affirmative Action and Pay Transparency Requirements

All applicants must comply with all applicalbéeleral labor and employment laws,
including but not limited to Title VIl of the Civil Rights Act of 1964, the Fair Labor
Standards Act, the Occupatiortahfety and Health Act, and the National Labor
wStlGA2ya ! 06 gKAOK LINRBGSOGa SYLX 2@
O2y OSNI SR OGA@GAGASE FT2NJ GKS LJzN1J2as$s

All federally assisted construction contractcea&ding $10,000 annually will be
subject to the requirements of Executive Order 11Zfual Employment
Opportunity:.

(1) Recipientssubrecipients, contractorand subcontractorare prohibited
from discriminating in employment decisions on the basis of race, color, religion,
sex, sexual orientation, gender identityr national origin.

(2) Recipientsand contractorsare required tatake affirmative action to ensure
that equal gportunity is provided in all aspects of their employment. This
includes flowing down the appropriate language to all subrecipiarustractors
and subcontractors

(3) Recipientssubrecipients, contractorand subcontractorare prohibited

from taking adverse employment actions against applicants and employees for

asking about, discussing, or sharing information about their pay or, under certain
OANDdzyaidl yoSaz GKS LI e 2F GKSANI O2mg2N]

DOIQ @ffice of Federal Contractor Compliarfegrams (BCCP) uses a neutral

process to schedule compliance evaluatioBensulth C/ / t Q& ¢ SOKYy A OF £ !
Guid€’ to gain an understanding of the requirements and posséaigonsthe

recipients, subrecipients, contractq@nd subcontractors must takédditional

guidance may also be found in the National Policy Assurances, produced by DOE.

"Seen C/ / t Qa ¢SOKYyAOIFf ! aaradalryO0S DdzARS |Gy
https://www.dol.gov/sites/dolgov/files/ofccp/Construction/files/ConstructionTAG.pdf?msclkid=9e397d68c4bl1l1le
c9d8e6fech6€10ecAlso sedhe National Policy Assuranck#p://www.nsf.gov/awards/managing/rtc.jsp
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xiv. Foreign Collaboration Considerations

a. Consideration of new collaborations with foreign entities and governments. The
recipient will be required to provide DOE with advaneeatten notification of
any potential collaboration with foreign entities or governments in connection
with its DOEunded award scope. The recipient will then be required to await
further guidance from DOE prior to contacting the proposed foreign entity o
government regarding the potential collaboration or negotiating the terms of
any potential agreement.

b. Existing collaborations with foreign entities and governments. The recipient will
be required to provide DOE with a written list of all existing fgpmei
collaborations in which has entered in connection with its B@ted award
scope.

c. Description of collaborations that should be reported. In general, a collaboration
will involve some provision of a thing of value to, or from, the recipient. A thing
of value includes but may not be limited to all resources made available to, or
from, the recipient in support of and/or related to the DOE award, regardless of
whetheror notthey have monetary value. Things of value also may include in
kind contributions(such as office/laboratory space, data, equipment, supplies,
employees, students). 1kind contributions not intended for direct use on the
DOE award but resulting in provision of a thing of value from or to the DOE
award must also be reported. Collaboris do not include routine workshops,
O2y FSNByOSasx dzasS 2F (GKS NBOALASydiQa &SN.
resulting from its standard published process for evaluating requests for access,
or the routine use of foreign facilities by awards@ff in accordance with the
NEOALIASYyUGQa aidlyRFENR LR2ftAOASaA |yR LINROS

VI. Application Review Information

A. Technical Review Criteria

I.  Concept Papers

Concept Papers are evaluated based on consideration the following factors.

Concept PapeCriterion: Overall FOA Responsiveness and Viability of the Project
(Weight: 100%)
This criterion involves consideration of the following factors:
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1 The applicant clearly describes the proposed technglbgw the technology
Is unique and innovative, and hawe technology will advance the current
state-of-the-art;

1 The applicant has identified risks and challenges of the technology, regulatory
and financial aspects of the proposal including possible mitigation strategies,
and has shown the impact that EEREding and the proposed project would
have on the relevant field and application;

1 The applicant habuilt a team withthe qualifications, experience, capabilities
access to relevant datand other resources necessary to complete the
proposed projectind addess the specific FOA Topioearequirements and

1 The proposed work, if successfully accomplished, would clearly meet the
objectives as stated in the FOA.

Full Applications

Applications will be evaluated against ttexhnicalreview criteria shown below.

Criterion 1: Technical Merit, Innovation, and Impa@%0)
Thiscriterion involves consideration of the following factors:

Technical Merit and Innovation

1 Extent to which the proposed technolagyrocess or projectis innovative or
replicable

91 Degree to which the current state of the technology and the proposed
advancement are clearly descrilged

1 Extent to which the application specifically and convincingly demonstrates
how the applicanwill move the stateof the art to the proposed
advancementincluding selecting the appropriate baseliggo usefor
assessment

1 Sufficiency of technical detail in the application to assess whether the
proposed work is scientifically meritorious and revolutionary, including
relevantdata, calculationsand discussion of prior work with analyses that
support the viability of the proposed wark

1 Extent to whichprojecthas buyin from needed stakeholders to ensure
successnd path to adoption after the endf the funded project

Impact of Technology Advancement

1 Extentto whichthe project supports the topic area objectives amgks the
appropriate energy, cost, and environmentaétricsto evaluate the project
impact,

1 Potential impact of the project on advancing the staikthe art, including
the improvement on the baselines of relevant metrics
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1 Scalabilityreplicability of the proposed solutions to accommodate rapief
deployment growth;

1 Extent to which the project facilitates stakeholder relationships across
multiple stages of PV system lifegain technical buyn and increase
potential for futureadoption or use of the developed technology and
methods.

Criterion 2:Workplan Quality aml Likelihood of Completion of Stated Go&35%)
This criterion involves consideration of the following factors:

ResearctApproachandWorkplan

1 Degree to which the approach and critical path have been clearly described
and thoughtfully considered,

1 Degree to which the task descriptions are clear, detailed, timely, and
reasonable, resulting in a high likelihood that the proposed Workplan will
succeed in meeting the project goals

1 Degree to which the project has access to data of sufficient quality, quantity,
and diversity to inform the proposed research efforts.

Identification of Technical Risks

1 Discussion and demonstrateshderstanding of the key technical risk areas
involved in the proposed work and the quality of the mitigation strategies to
address them.

Baseline, Metrics, and Deliverables

1 Level of clarity in the definition of the baseline, metrics, and milestones;

1 Rehtive to a clearly defined project baseline, the strength of the quantifiable
metrics, milestones, and migoint deliverables defined in the application,
such that meaningful interim progress will be made

1 The stated goals of the project are SMART andlylikkebe accomplished
within the scope of this project.

Market ImpactPlan

1 Identification ofindustry adoption pathway anthrget market,including
competitors,anddistribution channels for proposed technologlkpng with
known or perceivedbarriers to market penetrationincludingmitigation
plan;

1 Identification of the interest and extent of industry adoption of the
developedtechnologyor process

1 Comprehensiveness of marketpactplan including but not limited t¢the
plan to implement tke final project result in gacalable fashion to facilitate
rapid PV deploymenthe engagemenbf potential offtakers
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commercialization timeline, financing, product marketing, legal/regulatory
considerations including intellectual property, infrastructueguirements,
and product distribution.

ProjectManagement

1 Adequacyof proposed project management systems including ability to

track scope, cosgndschedule progress and changes;

1 Adequacy, reasonableness, and soundness of the pregdadule, as well as

periodic Go/NeGo decisions prior to further funds disbursement, interim
milestones, and metrics to track process

Criterion 3: Team andResource$15%)
This criterion involves consideration of the following factors:

1

= =4

Capability of the project manage(s) and the proposed team to address all
aspects of the proposed work with a high probability of success. The
gualifications, relevant expertise, and time commitment of the individuals on
the team;

Theteam composition satisfying thequirements listed in the Top#rea
descriptionshowingdiversityof expertiseand perspectivesaswell asthe
inclusionof industry partners that will amplify impact;

Sufficiency of the facilities to support the work;

Degree to which the proposed team demonstrates the ability to facilitate and
expeditefurther demonstration development and commercial deployment

of the proposed technologies;

Level of participation by project participants as evidenced by letter(s) of
commitment and how well they are integrated into the Workplan; and
Reasonableness of the budget and spend @adetailedin the budget
justification workbooKor the proposed project and objectives.

Criterion 4:R&DCommunity Benefits Plal5%)
Thiscriterion involvesconsiderationof the following factors:

Diversity, Equity, Inclusion, and Accessibility

T

[ £ SENI FNGAOdzZ FGA2y 2F (GKS LINRP2SOGQa 32
and accessibility;

vdzk t Ade 2F GKS LINPBSQGIQ0& H&S! 332k B8RS RK
likelihood of success, inclusion of appropriate and relevant SMART

milestones, and overall project integration;

Degree of commitment and ability to track progress toward meeting each of

the DEIA goals; and
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1 Extent of engagment of organizations that represendisadvantaged
communitiesas a core element of their mission, including Minority Serving
Institutions (MSIs), Minority Business Entities, and nonprofit or community
based organizations.

Energy Equity

1 Clear workplan tdss, staffing, research, and timeline for engaging energy
equity stakeholders and/or evaluating the possible neard longterm
implications of the project for the benefit of the American public, including
but not limited to public health and public prospy benefits;

1 Approach, methodology, and expertise articulated in the plan for addressing
energy equity and justice issues associated with the technology innovation;
and

1 Likelihood that the plan will result in improved understanding of
distributional pubic benefits and costs related to the innovation if successful.

Workforce Implications

1 Clear and comprehensive workplan tasks, staffing, research, and timeline for
engaging workforce stakeholders and/or evaluating the possible-raear
longterm implications of the project for the U.S. workforce;

1 Approach to document the knowledge, skikied abilities of the workforce
required for successful commercial deployment of innovations resulting from
this research; and

1 Likelihood that the plan will result in improved understanding of the
workforce implications related to the innovation if sucdess

iii.  Criteria for Replies to Reviewer Comments

DOHEhas not established separate criteria to evaluate Replies to Reviewer
Comments. Instead, Replies to Reviewer Comments are attached to the original
applications and evaluated as an extension of the Fupliégtion.

B. Standards for Application Evaluation

Applications that are determined to be eligible will be evaluated in accordance with this
Ch!x o6& (KS adlryRIFINRAE aSid F2NIK Ay 99w9Qa
(76 Fed. Reg. 17846, March 31M2@ 0 I Yy R (G KS 3 dzA RDOAGS: LINE OA RS
WS@PASE DdzA RS ¥ 2 Nleffedtive Septénbdr 20D, which % avéailabje @tS > ¢
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https://energy.gov/management/downloads/meriteview-guidefinancialassistance
and-unsolicitedproposalscurrent.

C. Other Selection Factors

I.  Program Policy Factors

In addition to the above criteria, the Selection Official may consider the following
program policy factors in determining which Full Applications to select for award
negotiations:

1 The degree to which the proposed project exhibits technological diversity
when compared to the existing DOE project portfolio and other projects
selected from the subject FOA

1 The degree to which the proposed project, including proposed cost share,
optimizes the use of availableCE funding to achieve programmatic
objectives

1 The level of industry involvement and demonstrated ability to accelerate
demonstration anccommercialization and overcome key market barriers;

1 The degree to which the proposed projestikely tolead to increasedhigh
guality employment and manufacturing in the United States

1 The degree to which the proposed project will acceletad@sformational
technological advances areas that industry by itself is not likely to
undertake beause of technical and financial uncertainty;

1 The degree to which the proposed project, or group of projects, represent a
desired geographic distribution (considering past awards and current
applications;

1 The degree to which the proposed project incorporates applicant or team
members from Minority Serving Institutions (e.g., Historically Black Colleges
and Universities (HBCUs)/Other Minority Institutifirend partnerships with
Minority Business Enterprisesinority-owned businessesyomarnowned
businessesyeteranownedbusinessesor Indiantribes

1 The degree to which thproposed projectywhen compared to the existing
DOE project portfolio and other projects to be selected from the subject FOA,
contributes to the total portfolio meeting the goals reflected in tR&D
Community Benefits Plan criteria

1 The degree to which the proposed peot will employ procurement of U.S.
iron, steel, manufactured products, and construction materials

1 The degree to which the proposed project enables recovery and/or reduced
use of critical materials

T ¢KS RSINBS (2 ¢KAOK {KGailmak@iasS0oioa az2fd
deployment or replication.
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D. Evaluation and Selection Process

i. Overview

The evaluation process consists of multiple phases; each includes an initial eligibility
review and a thorough technical review. Rigorous technical reviews of eligible
submssions are conducted by reviewers that are experts in the subject matter of

the FOA. Ultimately, the Selection Official considers the recommendations of the
reviewers, along with other considerations such as program policy factors, in
determining which aplications to select.

ii. PreSelection Interviews

As part of the evaluation and selection procd36E may invite one or more
applicants to participate ipre-selectioninterviews.Pre-selectioninterviews are
distinct from and more formal than preelectionclarifications (Se&ection V.Diii.

of the FOA). The invited applicant(s) will meet VXGE representatives to provide
clarification on the contents of the Full Applications angbtovide DOE an
opportunity to ask questions regarding the proposed project. The information
provided by applicants t®CE throughpre-selectioninterviews contributes td®® Q a
selection decisions.

DCE will arrange to meet with the invited applicants in persod@ Q& 2FFA 0Sa 2
mutually agreed upon locatio@CE may also arrange site visits at certain

I LILIXE A OF yiGaQ 7¥FI OA DCEinaySnaite cettajh applicshts tof 4 SNI/ | G A ¢
participate in aone-on-one conference witlbCE via webinar, videoconference, or

conference call.

DCE will not reimburse applicants for travel and other expenses relating tpriae
selectioninterviews, nor will these costs be eligible for reimbursement asguwvard
cost.

Participation inpre-selectioninterviews withDCE does not signify that applicants
have been selected for award negotiations.

iil. Pre-Selection Clarification

DCE may determine that prselection clarifications are necessary from one or more
applicants. Preselection clarifications are distinct from and less formal than pre
selection interviewsThese preselection clarifications will solely be for the purposes
of clarifying the application. The pelection clarifications may occur beforeyrthg

or after the meritreview evaluation procgs. Information provided by an applicant
that is not necessary to address the gelection clarification question will not be
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reviewed or considered. Typically, a gelection clarification will be carriemut
through either written responsestb® Q& GNAGGSYy Of F NAFAOI GA2Yy
conference calls witDCE representatives.

The information provided by applicants BICE through preselection clarifications is
incorporated in their applicationsma contributes to the merit review evaluation
andD® Qa &St SO0 DeBronk&ah dppligayt fodpsalegtion
clarification purposes, it does not signify that the applicant has been selected for
negotiation of award or that the applicant issng the top ranked applications.

DCE wll not reimburse applicants for expenses relating to the-pegection
clarifications, nor will these costs be eligible for reimbursement asaprard costs.

Iv. RecipientResponsibility and Qualifications

DOE, priora making gederalaward with a total arount of federalshare greater
than the simplified acquisition threshold, is required to review and consider any
responsibility and qualificatiomformation about the applicant that is in thentity
information domain infSAMgov(see 41 U.S.@.2313).

The applicant, at its option, may review information in g&ity information
domain inSAM.govand comment on any information about itself thatederal
awarding agency previously entered and is currently anethtity information
domain inSAM.gov

DOE will consider any written comments by the applicant, in addition to the other
information in theentity information domain ir6AM.goyin making a judgment
about the applicat® integrity, business ethics, and record of performance under
federalawards when completing the review of risk posed by applieastdescribed
in 2 CFR 200.80

v. Selection
The Selection Official may consider the technical merit, the Federal Consensus

.21 NRQa NBO2YYSYRIFIGA2YasS LINPINIY LRt AOCE T
available in arriving at selections for this FOA.

E. Anticipated Notice of Selection and Awarbdlegotiation Dates

EERE anticipates notifying applicants selected for negotiation of samardtegotiating
awardsby the dates provided on the cover page of this FOA.

VIl. Award Administration Information
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A. Award Notices

Ineligible Submissions

Ineligible Concept Papers and Full Applications will not be further reviewed or
considered for award. The Contracting Officer will send a notification letter by email
to the technical and administrative points of contact designatgdhe applicant in
EEREXCHANGH he notification letter will state the basis upon which the Concept
Paper or the Full Application is ineligible and not considered for further review.

Concept PapeNotifications

DOEuwill notify applicants of its determination to encourage or discourage the
submission of a Full ApplicationOEwill post these notifications tcERE
eXCHANGDBOEmMay include general comments provided from reviewers on an
F LILIX A OF yiQa [ eeyicousapdiidiscolrdgiSredifidanén (i K

Applicants may submit a Full Application even if they receive a notification
discouraging them from doing so. By discouraging the submission of a Full
Application,DCE intends to convey its lack of programmatic ietgrin the proposed
project. Such assessments do not necessarily reflect judgments on the merits of the
proposed project. The purpose of the Concept Paper phase is to save applicants the
considerable time and expense of preparing a Full Application thetlilsely to be
selected for award negotiations.

Full Application Notifications

DCE will notify applicants of its determination via a notification letter by email to the
technical and administrative points of contact designated by the applicaBERE
eXCHANGEThe notification letter will inform the applicant whether or not its Full
Application was selected for award negotiations. AlternativBigE may notify one

or more applicants that a final selection determination on particular Full
Applications wllbe made at a later date, subject to the availability of funds or other
factors.

ApplicantsSelected for Avard Negotiations

Successful applicants will receive written notification that they have been selected
for award negotiationsReceipt of a notification letter selecting a Full Application for
award negotiations does not authorize the applicant to commence performance of
the project. If an application is selected for award negotiations, it is not a
commitment byDCE to issue an awangbor is it a guarantee dederalgovernment
funding Applicants do not receive an awandless andintil award negotiations are
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complete and tle Contracting Officer executes the funding agreement, accessible by
the prime recipientin FedConnect.

The award negotiation process ta@pproximately 60 days. Applicants must
designate a primary and a backup peaftcontact InEEREXCHANGE&ith whom

DCE will communicate to conduct award negotiations. The applicant must be
responsive during award negotiations (i.e., provide requested documentation) and
meet the negotiation deadlines. If the applicant fails to do so or if award
negotiations are othervgie unsuccessfuDCE will cancel the award negotiations and
rescind theselection.DCE reserves the right to terminate award negotiations at any
time for any reason.

Please refeto Section \Kii. of the FOA for guidance on peavard costs.

v. Alternate Slection Determinations

In some instances, an applicant may receive a notification that its application was
not selected for award anB@OEdesignated the application to be an alternatehich
meansDOEmMay consider the Full Application figderalfunding in the future. A
notification letter stating the Full Application is designated as an alternate does not
authorize the applicant to commence performance of the proj@sDEnay

ultimately determine toselect or not select the Full Application for award
negotiations.

vi. Unsuccessful Applicants

DOEshall promptly notify in writing each applicant whose application has not been
selected for award or whose application cannot be funded because of the
unavailability of appropriated funds.

B. Administrative and National Policy Requirements

I.  Registration Requiements

There are severakquiredone-time actionsapplicants mustake before applyingto
this FOA. Somef theseactionsmay take several weekso it is vital applicants build
in enough timeto complete them FRailure to completehese actionould irterfere
with applicationor negotiation deadlinesr the ability toreceive an award if
selected. These requirements are as follows:

1. EEREunding Opportunity Exchange (eXCHANGE)
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Register and create an account on EEREHANG# https://eere-
eXCHANGEenergy.govThis account will allow the user &pply toany open
EERE FOAs in EEREHANGE

To accesEEREXCHANGIPRotential applicantsmusthavea Login.gov
account.As part of the eXCHANG@gistration process, new users will be
directed to create an account ltogin.govPlease note that the email

address associated with Login.gov must match the email address associated
with the eXCHANGE account. For more information, refer t@e XeHANG
Multi-Factor Authentication (MFA) Quick Guide in Menuals sectiorof
eXCHANGE

Each organization obusiness unit, whether acting as a team or a single
entity, shoulduse only oneccount as the contact point for each submission.
Applicantsmustalsodesignate backup points of contadthis step is

required to apply to this FOATheeXCHANGIEegistration does not have a
delay; howeverthe remaining registration requirements below could take
several weeks tgrocess and are necessary for a potential applicant to
receive an award under this FOA

2. System for Award Management
Registein SAM(https://www.sam.goy. Designating an Electronic Business
Point of Contact (EBiz POC) and obtaining a special password called a
Marketing Partner ID NumbeMPIN) are important steps in SAM
registration. Please update your SAM registration annually.

3. FedConnect
Register in FedConnefttttps://www.fedconnect.ne). To create an
2NBlF yAT FdA2Yy | 002 eAMIMPINGsZedgedRrdEre y A T | (A 2
information about the SAM MPIN or other registration requirements, review
the FedConnect Ready, Sép! Guide at
https://ww w.fedconnect.net/FedConnect/Marketing/Documents/FedConnec
t Ready Set Go.pdf

4. Grants.gov
Register in Grants.goftfp://www.grants.go\) to receive automatic updates
when Amendments to this FOA are postélkase note that etters of Intent,
Concept Papers, arfeull Applications withot be accepted through
Grants.gov.

5. Electronic Authorization of Apptiations and Award Documents
Submission of an application and supplemental information under this FOA
through electronic systems used by tBOE includingEEREXCHANG&nd
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ii.  Award Administrative Requirements

The administrative requirements for DOE grants and cooperative agreements are
contained in 2 CFR Part 200 as amended by 2 CFR Part 910.

iii.  Foreign National Participation

All applicants selected for an awaudder this FOA and project participants

(including subrecipients and contractors) who anticipate involving foreign nationals

in the performance of an award may be required to provide DOE with specific

information about each foreign national to satisfy reguments for foreign national

LI NGHAOALI GAZ2y® ! aF2NBAIY yIGA2yLfé Aa R
States citizen by birth or naturalizatiohhe volume and type of information

collected may depend on various factors associated with the avi@E

concurrence may be required before a foreign national can participate in the

performance of any work under an award.

N

DOE may elect to derafforeign nationd Q& LI NI AOA LI A2y Ay GKS
YIeg StSO0 (2 RSyeée | DeBske idfofmayion,id A2yt Qa | C
technologies, equipment, programar personnel.

iv. Subaward and Eecutive Reporting

Additional administrative requirements necessary BDE grants and cooperative
agreements to comply with the Federal Funding and Transparency Act of 2006
(FFATA) are contained in 2 CFR Part 170. Peoq@entsmust register with the new
FFATA Subaward Reporting System database and report the requirecindu@ir
first tier subrecipients Primerecipientsmust report the executive compensation for
their own executives as part of their registration profile in SAM.

v. National Policy Requements

The National Policy Assurances that are incorporated as adaathtondition of
award are located athttp://www.nsf.gov/awards/managing/rtc.jsp

vi. Environmental Review in Accordance wiltliational Environmental
Policy Act(NEPA)
DOERa RSOAAA?Z2 y 9 KSi KﬁedﬁralfuyfdéunﬁétbisHDAisﬁA a G N\ O d;
subject toNEPA42 USC §4321,et seq). NEPA requireederalagencies to
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integrate environmental values into their decistamaking processes by considering

the potential environmental impacts of their proposed actions. For additional

oF O1aINRBdzyR 2y bot! s LI SIAS 4SS 5h9Qa bot'!
https://www.energy.gov/nepa

While NEPA compliance igealeralagency responsibility and the ultimate decisions
remain with thefederalagency, all recipients selected for an award will be required
to assist in the timely and effective completion of the NEPA process in the manner
most pertinent to their propose project.If DOE determines certain records must be
prepared to complete the NEPA review process (e.g., biological evaluations or
environmental assessmentshe recipient may be required to prepare the records
andthe costs to prepare theecessary records may be included as part of the
project costs.

vii.  Applicant Representations and Certifications

1. Lobbying Restrictions
By accepting funds under this award, fhiéme recipientagrees that none of
the funds obligated on the award shall be exded, directly or indirectly, to
influence Congressional action on any legislation or appropriation matters
pending before Congress, other than to communicate to Members of
Congress as described in 18 U.S. 1. This restriction is in addition to
thoseprescribed elsewhere in statute and regulation.

2. Corporate Felony Conviction and Federal Tax Liability Representations
In submitting an application to this FQtAg applicant represents that:

a. Itisnot a corporation that has been convicted of a felony criminal
violation under anyederallaw within the preceding 24 monthsind

b. Itisnot a corporation that has any unpafdderaltax liability that has
been assessed, for which all judicial and administearemedies have
been exhausted or have lapsed, and that is not being paid in a timely
manner pursuant to an agreement with the authority responsible for
collecting the tax liability.

For purposes of these representatiqrescorporationis anyfor-profit or
nonprofit entity that has filed articles of incorporation in any of the 50
states, the District of Columbia, or the various territories of the United
States [but not foreign corporations].

3. Nondisclosure and Confidentiality Agreements Repeasations
In submitting an application to this FOA the applicant represents that:
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a.

It doesnot andwill not requireits employeesor contractorsto sign
internal nondisclosureor confidentialityagreementsor statements
prohibitingor otherwise restrictingits employeesor contactorsfrom
lawfully reportingwaste,fraud, or abuseto a designatednvestigativeor
law enforcementrepresentativeof a federaldepartmentor agency
authorizedto receivesuchinformation.

It doesnot andwill not use anyfederalfundsto implementor enforce
any nondisclosureand/or confidentiality policyform, or agreementit
usesunlessit containsthe following provisions:

Wy ¢ KrévisiGnsare consistenwith and do not supersedegonflictwith,
or otherwisealter the employeeobligations,rights, or liabilitiescreated
by existing statute or ExecutiveéOrderrelatingto (1) classified
information, (2) communicationsto Congress(3) the reportingto an
InspectorGenerabf a violationof anylaw, rule, or regulation,or
mismanagementa grosswasteof funds,an abuseof authority, or a
substantialand specificdangerto publichealthor safety,or (4) any other
whistleblowermprotection. Thedefinitions,requirementspbligations,
rights, sanctionsandliabilitiescreatedby controllingExecutivedrders
andstatutory provisionsareincorporatedinto this agreementandare
O2yGNREfAYIDQQ

(1) Thelimitation aboveshallnot contravenerequirements
applicableto Standard=orm 312 Classified Information
Nondisclosure Agreement
(https://fas.org/sgp/othergov/sf312.pdf Form4414
Sensitive Compartmented Information Disclosure
Agreement(https://fas.org/sgp/othergov/intel/sf4414.pdy;
or anyother form issuedby a federaldepartmentor agency
governingthe nondisclosureof classifiednformation.

(2) Notwithstandingthe provision listed in paragrap(@), anondisclosure
or confidentialitypolicy form or agreementhat isto be executed by
a personconnected withthe conductof an intelligenceor
intelligencerelated activity, other thanan employee or officer ahe
U.S.government,maycontain provisions appropriate tihe activity
for whichsuch documenisto be used. Suclorm or agreementhall,
at aminimum,require thatthe person willnot disclose anglassified
information receivedduringsuchactivity unless specifically
authorized todo so bythe U.S.government. Such nondisclosurar
confidentialityforms shalllsomakeit clearthat they do notbar
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disclosurego Congress, oto anauthorized officiabf anexecutive
agencyor the U.S Departmentof Justice, thafre essential to
reportinga substantialiolationof law.

viii.  Statement of Federal Stewardship

DOEuwill exercise normdiederalstewardship in overseeing the project activities
performed underDOEawards Stewardshigctivitiesinclude but are not limited to
conducting site visits; reviewing performance and financial repertsviding
assistance and/or temporary intervention imusual circumstances to correct
deficiencies that develop during the project; assuring compliance with terms and
conditions; and reviewing technical performance after project completion to ensure
that the project objectives have been accomplished.

iX. Statemen of Substantial Involvement

DOE has substantial involvement in work performed under awards made as a result
of this FOA. DOE does not limit its involvement to the administrative requirements
of the award. Instead, DOE has substantial involvement in tieetibn and

redirection of the technical aspects of the project. Substantial involvement includes
but is not limited to the following:

1. DOE shares responsibility with the recipient for the management, control,
direction, and performance of theroject.

2. DOE may intervene in the conduct or performance of work under this award
for programmatic reasons. Intervention includes the interruption or
modification of the conduct or performance of project activities.

3. DOE may redirect or discontinue funditig project based on the outcome
2T 5h9Qa SgIfdz G4A2Y -GoHeciBidghPoink@P 2SOl

4. DOE participates in major project decisimaking processes.
X. Intellectual Property Management Plan (IPMP)

As a quarter 1 milestone if selected for awgagplicants must submit an executed
IPMP between the members of the consortia or team

The award will set forth the treatment of and obligations related to intellectual
property rights betweerdOEand the individual members. TheMIP should describe
how the members will handle intellectual property rights and issues between
themselves whilensuring compliance witfederalintellectual propertylaws,
regulations, ad policies geeSections X K-IXN. of this FOA for more details on
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applicablefederalintellectual propertylaws and regulationsfsuidance regarding
the contents of IMPis avaiable fromDOEupon request.

The following is a list of examples of items thBlFmay cover:

1 The treatment of confidential information between membersgethe use of
NDAS;

1 The treatment of backgrounmhtellectual property(e.g., any requirements
for identifying it or making it available);

1 The treatment of inventions made under tlagvard(e.g., any requirements
for disclosing to the other membem an applicationfiling patent
applications, paying for patent prosecution, and crbesnsing or other
licensing arrangements between the members);

1 The treatment of data produced, including software, under #éweard(e.g.,
any publication process or other dissemination strategies, copyrighting
strategy or arrangement between members);

1 Anytechnology transfer and commercialization requirements or
arrangements between the members;

1 The treatment of any intellectual property issues that may arise due to a
change in membership of the consortia or team; and

1 The handling of disputes related to @tectual property between the
members.

Subject Invention Utilization Reporting

To ensure thaprime recipientsand subrecipientsholding title to subject inventions
are taking the appropriate steps to commercialize subject inventiD@Emay
require that eachprime recipientholding title to a subject invention submit annual
reports for10 years from the date the subject inventiaras disclosed t®&OEon the
utilization of the subject invention and efforts made fmyme recipientor its
licensees or assignees to stimulate such utilization. The reports must include
information regarding the status of development, date of first comonarsale or
use, gross royalties received by thi@me recipient and such other data and
information asDOEmay specify.

Intellectual Property Provisions

The standardOHinancial assistance intellectual property provisions applicable to
the various types of recipients are locatednditp://energy.gov/gc/standard
intellectuatproperty-ip-provisionsfinanciatassistanceawards
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xiii.  Reporting

Reporting requirements are identified on the Federal Assistance Reporting Checkilist,
attached to the award agreement.

Additional reporting requements apply to BHunded projectsDOE may require
specific data collection to track progress toward key departmental goals: ensuring
justice and equity, investing in the American workforce, boosting domestic
manufacturing, reducing greenhouse gas emissj and advancing a pathway to
private sector deployment. Examples of data that may be collected include:

1 New manufacturing production or recycling capacity
1 Jobs data, including:
1 Number and types of jobs provided, wages and benefits paid
1 Workforce demogaphics, including local hires
1 Efforts to minimize risks of labor disputes and disruptions
1 Contributions to training; employee certificates and training
credentials; ratio of apprenticdo journey-level workers employed
1 Number of trainings completed, trages placed in fulime
employment, or number of trainings with workforce partnerships
involving employers, communiyased organizations, or labor unions
1 Justice and Equity data, including:

o Minority Business Enterprises, minoribyvned businesses, woman
owned businesses, and veterawned businesses acting as vendors
and subcontractors for bids on supplies, services, and equipment

o Value, number, and type of partnerships with MSls

o Stakeholder engagement events, conséatsed siting activities

o Other relevant indicators from thR&DCommunity Benefits Plan

Number and type of energy efficient and clean energy equipment installed
Funding leveraged, follown-funding, intellectual property generation and
utilization

= =

xiv. Go/No-Go Review

Each projecselected under this FOA will be subject to a periodic project evaluation
referred to as a Go/N&o ReviewA Go/NeGoReviewis a risk management tool

and a project management best practice to ensure that, for the current phase or
period of performance, tehnical success is definitively achieved and potential for
success in future phases or periods of performance is evaluated, prior to beginning
the execution of future phaseét the Go/No-Go decision pointsDOEwill evaluate
project performance, project schedule adherentiee extentmilestone objectives

are met compliance with reporting requirements, and overall contribution to the
program goals and objectivelsederal funding beyond the Go/N®&o decision poin
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(continuation funding) is contingenipon (1) availability ofederalfunds

appropriated by Congress ftre purpose of this program; J2he availability of

future-year budget authority(3) NB O A Lt¥ctBhigal peofressompared to the

Milestone Summey Table stated in Attachment 1 of the awafd)NB OA LIA Sy (1 Q&
submittal of required reports; (3B O A Ldantp§adc@ith he terms and

conditions of the ward; (6) DO & D-@wxdecision; (7the NS O A LSib&igsio® &

of acontinuation applicatior® and (§ written approval of the continuation

application by the Contracting Officer.

As a result of the Go/N&o ReviewDOEmMay, at its discretion, authorize the

following actions(1) continue to fund the project, contingent upon the availability

of funds appropriated by Congress for the purpose of this program and the
availability of futureyear budget authority; (2) recommend redirection of work

under the project; (3) place a hotmh federalfunding for the project, pending

further supporting data or funding; or (4) discontinue funding the project because of
insufficient progress, change in strategic direction, or lack of funding.

The Go/NeGo decision is distinct from a n@mompiance determination. In the
event a recipient fails to comply with the requirements of an aw&@®Emnay take
appropriate action, including but not limited to, redirecting, suspending or
terminating the award.

xv. ConferenceSpending

The recipient shall naxpend any funds on a conference not directly and
programmatically related to the purpose for which the grant or cooperative
agreement was awarded that would defrthe cost to theU.S.government of a
conference held by any Executive branch departmegénay, board, commission,
or office for which the cost to the.8.government would otherwise exceed
$20,000, thereby circumventing the required notification by the head of any such
Executive Branch department, agency, board, commission, or office togpedtor

8 A continuation applicatioiis anon-competitive application for an additional budget period within a previously
approved project period. At least ninety (90) days before the end of each budget periagcipent must submit
its continuation applicationwhich includes the following information:

i. Aprogresgeport on theprojectobjectives, including significant findings, conclusions, or developments,
and an estimate of any unobligated balances remaining at the end of the budget period. If the
remaining unobligated balance is estimated to exceed 20 percent of the funds available for the budget
period, explain why the excess funds have not been obligated and how they will be used in the next
budget period.

ii. A detailed budget and supporting justificationliiere are changes to the negotiated budget, or a
budget for the upcoming budget period was not approved at the time of award.

ii. A description of any planned changes from 8@PQnd/or Milestone Summary Table.
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XVi.

XVil.

General (or senior ethics official for any entity without an Inspector General), of the
date, location, and number of employees attending such conference.

Uniform Commercial CoddJCQ Financing Statements

Per 2 CFR 910.360 (Real Property andpment) when a piece of equipment is
purchased by a feprofit recipient or subrecipient witfiederalfunds and when the
federalshare of the financial assistance agreement is more thamiiion the
recipient or subrecipient must:

Properly record, and consent to the Departm@nability to properly record if the
recipient fails to do so, UCC financing statement(s) for all equipmesxcess of
$5,000purchased withprojectfunds These financig statement(s) must be
approved in writing by th&€ontractingOfficer prior to the recording, and they shall
providenotice that therecipien@title to all equipment (not real property)
purchased witlfederalfunds under the financial assistance agreeinisrconditional
pursuant to the term®f this section, and that theayernment retains an undivided
reversionary interest in the equipment. The UCC financing statés)emust be
filed before the ©ntractingOfficer may reimburse the recipient for tHederal
share of the equipment unless otherwise provided for in the relevant financial
assistance agreement. The recipient shall further make any amendments to the
financing statements or additional recordings, including appropriate continuation
statements,as necessary or as tl@@®ntracting Officer may direct.

Real Property and Equipment

Real property and equipment purchased with project funds (federal share and
recipient cost share) are subject to the requirements at 2 CFR 200.310, 200.311,
200.313, and 200.316 (nefederal entities, except feprofit entities) and 2 CFR
910.360 (forprofit entities). For projects selected for awanander this FOA, the
recipiensmay (1) take disposition action on the real property and equipment; or (2)
continue to use the real property and equipment after the conclusion of the award
period of performance witlContractingh F FA OSNJ | LILINR @ f & ¢ KS
request for Continued Use must identify the property and include: a summary of
how the property vill be used (must align with the authorized project purposes); a
proposed use period, (e.g., perpetuity, until fully depreciated, or a calendar date
when the recipient expects to submit disposition instructions); acknowledgement
that the recipient shall nbsell or encumber the property or permit any
encumbrance without prior written DOE approval; current fair market value of the
property; and arestimatedusefullife or depreciation schedule for equipment.

When the property is no longer needed for autizad project purposes, the
recipient must request disposition instructions from DOE-fofit entity
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disposition requirements are set forih 2 CFR 910.360. Property disposition
requirements for other notffederal entities are set forth in 2 CFR 200.82D0.316.

xviii.  Implementation of Executive Order 13798, Promoting Free Spesmuth
Religious Liberty

States, local governmentandother public entities may not condition subawards in
a manner that would discriminatggainstor otherwisedisadvantage subrecipients
based on their religious character.

xix.  Participants and Collaborating Organizations

If selected for award negotiations, ttselectedapplicant must submit a list of
personnel who are proposed to work on the projdobth at the recipient and
subrecipient level and a list of proposed collaborating organizations prior to award.
Recipients will have an ongoing responsibility tdify DOE of changes to the
personnel and collaborating organizations and submit updated information during
the life of the award.

xX. Current and Pending Support

If selected for award negotiations, within 30 days of the selection notice the selectee
must sulmit: 1) current and pending support disclosures and resumes for any new
Pls or senior/key personnel, and 2) updated disclosures if there have been any
changes to the current and pending support submitted with the application.
Throughout the life of the awd, the recipient has an ongoing responsibility to

submit: 1) current and pending support disclosure statements and resumes for any
new Pl and senior/key personnel, and 2) updated disclosures if therehareges to

the current and pending support previdysubmitted to DOE. Also s&ection

V.E.xvl.

xxi.  U.S. Manufacturing Commitments

Il LINR Yl NB 20 2SS dilignaddiar skarch,ldé&vé€apmevitdandi A

demonstration investments is to cultivate new research and development

ecosystems, manufacturirgapabilities, and supply chains for and by United States

industry and labor. Therefore, in exchange for receiving taxpayer dollars to support

Fy FLILX AOFy(diQa LINRP2SOGX GKS | LILX AOI yi Ydz
requiring that any productsrabodying any subject invention or produced through

the use of any subject invention will be manufactured substantially in the United

States unless the recipient can show to the satisfaction of DOE that it is not

commercially feasible. Award terms, includithe specific U.S. Competitiveness

Provision applicable to the various types of recipients and projects, are available at
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https://www.energy.mv/gc/standardintellectualproperty-ip-provisionsfinanciat
assistanceawards

Please note that a subject invention is any invention conceived or first actually
reduced to practice in performance of work under an awakd invention is any
invention or discovery which is or may be patentable. The recipient includes any
awardee, recipient, suawardee, or sufyecipient.

As noted in the U.S. Competitiveness Provision, if an entity cannot meet the
requirements of the U.SCompetitiveness Provision, the entity may request a
modification or waiver of the U.S. Competitiveness Provision. For example, the
entity may propose modifying the language of the U.S. Competitiveness Provision in
order to change the scope of the requiremts or to provide more specifics on the
application of the requirements for a particular technology. As another example, the
entity may request that the U.S. Competitiveness Provision be waived in lieu of a net
benefits statement or United States manufadng plan. The statement or plan

would contain specific and enforceable commitments that would be beneficial to

the United States economy and competitiveness. Examples of such commitments
could include manufacturing specific products in the United Statedking a specific
investment in a new or existing United States manufacturing facility, keeping certain
activities based in the United States or supportingegtain number of jobs in the

United States related to the technology. DOE may, in its soleetiisier determine

that the proposed modification or waiver promotes commercialization and provides
substantial United States economic benefits, and grant the request. If granted, DOE
will modify the award terms and conditions for the requesting entity adicagly.

More information and guidance on the waiver and modification request process can

be found in the DOE Financial Assistance Letter on this topic, available at
https://www.energy.gov/management/pR022-09-fal-202201-implementation
doe-determinationexceptionalcircumstancesinder. Additional information on

5h9Qa /2YYAGYSyld G2 52 Y$8AadedRAD ia availaike btO (i dzNJR y
https://www.energy.gov/gc/usmanufacturing

The U.S. Competitiveness Provision is implemented by DOE pursuant to a
Determination of Exceptional Circumstances (DEC) under theBalghAct and DOE
Patent Waivers. See SectiofJl. Title to Subject Inventions of this FOA for more
information on the DEC and DOE Patent Waivers.
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xxii.  Interim Conflict of Interest Policy for Financial Assistance

The DOE interim Conflict of Interest Policy for Financial Assistance (COI'Rslicy)
applicable to all notiFederal entities applying for, ohat receive, DOE funding by

means of a financial assistance award (e.g., a grant, cooperative agreement, or
technology investment agreement) and, through the implementation of this policy

by the entity, to each Investigator who is planning to participateor is

participating in, the project funded wholly or in part under the DOE financial
FaaAadlyOS gl NR® ¢KS GSNY aLYy@SadAalr dz2NE
regardless of title or position, who is responsible for the purpose, design, conduct, or
reporting of a project funded by DOE or proposed for funding by DOE. Recipients
mustflow downthe requirements of the interim COI Policy to any subrecipientnon
federal entities. Further, for DOE funded projects, the recipient must include all
financial cofflicts of interest (FCOI) (i.e., managed and unmanaged/unmanageable)
in its initial and ongoing FCOI reports.

It is understood that no#federal entities and individuals receiving DOE financial
assistance awards will need sufficient time to come into@@ YLJX Al yOS @A GK
interim COI Policy. To provide some flexibility, DOE allows for a staggered
implementation. Specificallyrior to award,applicants selected for award

negotiations must: ensure all Investigators complete their significant financial
disclosures; review the disclosures; determine whether a FCOI exists; develop and
implement a management plan for FCOIs; and provide DOE with an initial FCOI

report that includes all FCOls (i.e., managed and unmanaged/unmanageable).
Recipients will have 18fays from the date of the award to come into full
O2YLX Al yOS 6AGK (GKS 20KSNJ NBIljdZANBYSyGa 4&s8
to award, the applicant must certify that it is, or will be within 180 days of the

award, compliant with all requirementa the COI Policy.

xxiii.  Data Management Plan

Each aplicantwhose Rll Applicationis selected for award negotiations will be
required to submit &ata Management Plamb(MP) during the award negotiations
phase A DMP explains how, when appropriate, data gaed in the course of the
work performed under &OEaward will be shared and preserved to validate the
results of the proposed work or how the results could be validated if the data is not
shared or preservedlhe DMP must provide a plan for making all research data
displayed in publications resulting frotime proposed work digitally accessible at the
time of publications.

"5h9Q&8 AYUSNARY [/ hLPFt2@flAFRAE 208PR Pepart®enfFoREmfdy Interim Conflict of
Interest Policy Requirements for Financial Assistance
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XXIV.

XXV.

Fraud, Waste, and Abuse

The mission of the DOE Office of Inspector General (OIG) is to strengthen the
AYyiGSaNrGes SO2y2yYeées yR STFFAOASyOe 27F GK
induding deterring and detecting fraud, waste, abuse, and mismanagement. The

OIG accomplishes this mission primarily through investigations, audits, and

inspections of DOE activities to include grants, cooperative agreements, loans, and
contracts.

N>

The OlGnaintains a hotline for reporting allegations of fraud, waste, abuse, or
mismanagement. To report such allegations, please visit
https://www.energy.gov/ig/ighotline.

Additionally, recipients of DOE awards must be cognizant of the requiremegts of
CER 200.113 Mandatory disclosyresich states:

The nonFederal entity or applicant for a Federal award must disclose,
in a timely manner, in writing to the Federal awarding agency or-pass
through entity all violations of Federal criminal law involving fraud,
bribery, or gratuity violdaons potentially affecting the Federal award.
Non-Federal entities that have received a Federal award including the
term and condition outlined in appendix XII of 2 CFR Part 200 are
required to report certain civil, criminal, or administrative proceedings
to SAM.gov. Failure to make required disclosures can result in any of
the remedies described id CFR 200.339See als@ CFR part 1831
U.S.C. 8§ 332Bnd41 U.S.C. 8§ 231385 FR 4953%Aug. 13, 2020]

Applicants and subrecipients (if applicable) are encouraged to allocate
sufficient costsn the project budget to cover the costs associated for
personnel and data infrastructure needs to support performance
management and program evaluation needs, inahgdbut not limited to
independent program and project audits to mitigate risks for fraud, waste,
and abuse.

Human Subjects Research

Research involving human subjects, biospecimens, or identifiable private

information conducted with DOE funding is sutijeo the requirements of DOE

Order 443.1C, Protection of Human Research Subjects, 45 CFR Part 46, Protection of

| dzYl'y {dzo2SO0G&a 0&adzm LI NI ! GKAOK Aa NBETSNM
Part 745, Protection of Human Subjedslditional informationon the DOE Human

Subjects Research Program can be fountHaivAN SUBJECTS Human Subjects Pr...

| U.S. DOE Office of Science (SC) (osti.gov)
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xxvi. Cybersecurity Plan

In accordance with BHection40126, applicants selected for award negotiations

must submita cybersecurity plan to DOE prior to receiving fundithese plans

are intended to foster a cybersecuriby-design approach for BIL efforts. The
Department will use these plans to ensure effective integration and coordination
across its research, development, and demonstration programs. A cybersecurity plan
isnot required as part of the application submission for this FOA, but all projects
selected under this FOA will be required to submit a cybersecurity plan during the
award negotiation phase.

DOEecommends using open guidance and standasdsh as théNational Institute

of Standards and@echnolog® (NIST) Cybersecurity Framework (CSF) and the DOE
Cybersecurity Capability Maturity Model (C2M2Y.he cybersecurity plan created
pursuant toBIL gction40126 should document any deviation from open stamiar

as well as the utilization of proprietary standards where the awardee determines
that such deviation is necessary.

1 Cybersecurity plans should be commensurate to the threats and
vulnerabilities associated with the proposed efforts and demonstrate the
cybersecurity maturity of the project.

1 Cybersecurity plans may cover a range of topics relevant to the proposed
projectt e.g., software developmerifecycle third-party risks, and incident
reporting.

1 At a minimum, cybersecurity plans should address goastnoted in BIL
section 40126 (h Contents of Cybersecurif§lan®?

Qupplementaryguidance on the cybersecurity plan requireméavailable at
https://www.energy.gov/ceser/bipartisainfrastructurelaw-implementation

8042 U.S.C. § 18725

81 NERC critical infrastructure protection (CIP) standards for entities responsible for the availability and reliability of
the bulk electric system. NIST IR 7628: 2 Smart grid cyber security strategy and requirement3880S3,S
Recommended Security Controls for Federal Information Systems and Organizations: Catalog of security controls in
18 categories, along with profiles for lawnoderate, and highimpact systems. NIST SP&®X) Guide to Industrial
Control Systems@S) SecuritNIST SP86B9, Integrated Enterpris#Vide Risk Management: Organization,

mission, and information system view. AMI System Security Requirements: Security requirements for advanced
metering infrastructurelSO (International Organization faiaBdardization) 27001, Information Security

Management Systems: Guidance on establishing governance and control over security activities (this document
must be purchased)EEE (Institute of Electrical and Electronics Engineers}2@86 Standard for Sshation

Intelligent Electronic Devices (IEDs) Cyber Security Capabilities (this document must be purchased). DOE
Cybersecurity Capability Maturity Model (C2M2).

8242 U.S.C. 8 18725
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VIII.

I X.

Questions/Agency Contacts

Upon the issuance of a FAOAQEpersonnel are prohibited from communicating (in writing

or otherwise) with applicants regarding the FOA except through the established question
and answer process described belduestions regarding this FOA must be submitied
PVRD@ee.doe.gmo later thanthree (3)business days prior to the application due date
and time. Please note, feedback on individual concepts will not be provided through Q&A.

All questions and answers related to this FOA will be posteERE eXCHAN&E
https://eere-eXCHANGE.energy.gd®u must first select te FOA Number to view the
guestions and answers specific to this FCBERE will attempt to respond to a question

within three (3) business days unless a similar question and answer has already been posted
on the website.

Questions related to the registration process and use of the EERE eXCHANGE website
should be submittedo EEREEXCHANGHRIpport@hg.doe.gav

Other Information

A. FOA Modifications

Amendments to this FOA will be posted BERE eXCHAN&TE the Grants.gov system.
However, yowvill only receive an email when an amendment or a FOA is posted on

these sites if you register for email notifications for this FOA in Grants.gov. EERE
recommends that you register as soon after the release of the FOA as possible to ensure
you receive tinely notice of any amendments or other FOAs.

B. Government Right to Reject or Negotiate

DOFeserves the right, without qualification, to reject any or all applications received in
response to this FOA and to select any application, in whole or in part, assafbr
negotiation and/or award.

C.Commitment of Public Funds

The Contracting Officer is the only individual who can make awards or commit the
government to the expenditure of public funds. A commitment by anyone other than
the Contracting Officer, eithexpress or implied, is invalid.
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D. Treatment of Application Information

Applicants should not include trade secrets or busirgsssitive, proprietary, or
otherwise confidential information in their applicatiamless such information is
necessary to conveynaunderstanding of the proposed project or to comply with a
requirement in the FOA. Applicants are advised to not include any critically sensitive
proprietary detail.

If an application includes trade secrets or busirgsssitive, proprietary, or othernwes
confidential information, it is furnished to the federal government in confidence with

the understanding that the information shall be used or disclosed only for evaluation of

the application. Such information will be withheld from public disclosurédextent

permitted by law, including the Freedom of Information Act. Without assuming any

liability for inadvertent disclosure, DOE will seek to limit disclosure of such information

to its employees and to outside reviewers when necessary for merit revieie

application or as otherwise authorized by law. This restriction does not limit the federal
A32OSNYYSYyiQa NRARIKG G2 dz&aS GKS AYF2NXIGA2Y

If an applicant chooses to submit trade secrets or busksessitive, prprietary, or
otherwise confidential information, the applicant must provitteéo copiesof the

submission (e.g., Concept Paper, Full Application). The first copy should be marked
Gy DR YFTARSYUALFE ¢ gAGK (GKS AYyT2NNHe8ekdhd o
O2L) aK2dzZ R 06S YINJSR GO2yFARSYGALFt ¢ |y
trade secrets or businessensitive, proprietary, or otherwise confidential information

and must be marked as described below. Failure to comply with theseimgark
requirements may result in the disclosure of the unmarked information under the
Freedom of Information Act or otherwise. The federal government is not liable for the
disclosure or use of unmarked information and may use or disclose such information for
any purposeas authorized by law

St A
R Y

The cover sheet of the Full Application, and other applicant submission must be marked
as follows and identify the specific pages containing trade secrets or busierstive,
proprietary, or otherwise confidential infmation:

Notice of Restriction on Disclosure and Use of Data:

Pages [list applicable pages] of this document may contain trade secrets
or businesssensitive, proprietary, or otherwise confidential information
that is exempt from publidisclosure. Such information shall be used or
disclosed only for evaluation purposes or in accordance with a financial
assistance agreement between the submitter and the government. The
government may use or disclose any information that is not approgyiate
marked or otherwise restricted, regardless of source. [End of Notice]
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In addition, (1) the header and footer of every page that contains trade secrets or
businesssensitive, proprietary, or otherwise confidential information must be marked
asfollowsd / 2y Gl Aya . dzaAySaa {SyairdAgdS LYyF2N¥I GA
hiKSNBAEAS /2y FARSYGALE LYyF2NXYFGA2Y 9ESYLI
or paragraph containing such information must be clearly marked with double brackets

or highlidhting. DOE will make its own determination about the confidential status of

the information and treat it according to its determination.

E. Evaluation and Administration by Nofederal Personnel

In conducting the merit review evaluation, the GoASmRevieve and Peer Reviesy
the government may seek the advice of qualifiedn-federalpersonnel as reviewers.
Thegovernment may also use ndederalpersonnel to conduct routine,
nondiscretionary administrative activitiegcludingDOEcontractors The gplicant, by
submitting its application, consents to the use of Hederalreviewers/administrators.
Non-federalreviewers must sign conflict of intere€Oland nondisclosure
acknowledgements (NDAior to reviewing an applicatioiNonfederalpersomel
conducting administrative activities must sigm IADA

F. Notice Regarding Eligible/Ineligible Activities

Eligible activities under this FOA include thtsst describe and promote the
understanding of scientific and technical aspects of specific eneainblogies, but not
those which encourage or support political activities such as the collection and
dissemination of information related to potential, planned or pending legislation.

G.Notice of Right to Conduct a Review of Financial Capability

DOFEreserves the right to conduct an independetttird-party review of financial

capability for applicants that are selected for negotiation of award (including personal
credit information of principal(s) of a small business if there is insufficient information to
determine financial capability of the organization)

H. Requirement for Full and Complete Disclosure

Applicants are required to make a full and complete disclosure of all information
requested.Any failure to make a full and complete disclosure of the requested
information may result in:
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Thecancellationof award negotiations;

The modification, suspension, and/cancellationof a funding agreement;

The initiation of debarment proceedings, debarment, and/or a declaration of
ineligibility for receipt ofederalcontracts, subcontracts, and financial assis&n
and benefits; and

1 Civil and/or criminal penalties.

= =4 4

Retention of Submissions

DOEexpects to retain copies of &ull Applcationsand other submissiongaNo
submissions will be returnedy applying tdOEor funding, applicants consent to
DOE & Ndd of Sinsubmissions.

. Title to Subject Inventions

Ownership of subject inventions is governed pursuant to the authorities listed below

1 Domestic Small Businesses, Educational Institutions, and Nonptdriiter the
BayhDole Act (35 U.S.C280et seq.), domestic small businesses, educational
institutions, and nonprofits may elect to retain title to their subject inventions

1 All other parties: Théederal NonaNuclear Energy Act of 1974, 42.5.C§ 5908,
provides that the gvernmentobtains title to new inventions unless a waiver is
granted (see below)

1 Class Patent Waiver:

DOE has issued a class waiver that applies to this FOA. Under this class waiver,
domestic large businesses may elect title to their subject inventions similar to
the right provided to the domestic small businesses, educational institutions, and
nonprofits by lawTo avail itself of the class waiver, a domestic large business
must agree that any products embodying or produced through the use of a
subject inventionifst created or reduced to practice under this program will be
substantially manufactured in the United States.

K. Government Rights in Subject Inventions

Whereprime recipients andsubrecipients retain title to subject inveians, the U.S.
government retaincertain rights.

Government Use License

The U.S.gvernment retains a nonexclusive, nontransferable, irrevocable,-ppid
license to practice or have practiced for or on behalf of the United States any subject
invention throughout the worldThis licensextends to contractcs doing work on

behalf of the gvernment.
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March-In Rights

The U.S.gvernment retains marcin rights with respect to all subject inventions.

¢ K NR dz3 K-A ¢ Y NND Kvermrieht mayikkesjuird parime recipient or

subrecipient whohas elected to retain title to a subject invention (or their assignees or
exclusive licensees), to grant a license for use of the invention to a third party.
addition, the gvernment may grant licenses for use of the subject invention when a
prime recipient, subrecipient, or their assignees and exclusive licensees refuse to do so.

DOE may exercise its masichrights only if it determines that such action is necessary
under any of the four following conditions:

1 The owner or licensee has not takeni®not expected to take effective steps
to achieve practical application of the invention within a reasonable time;

1 The owner or licensee has not taken action to alleviate health or safety needs
in a reasonably satisfied manner;

1 The owner has not met public use requirements specifietedgral statutes in
a reasonably satisfied manner; or

1 The United Statesmanufacturing requirement has not been met.

Any determination that marcin rights are warranted must follow a fatthdingprocess
in which the recipient has certain rights to present evidence and witnesses, confront
witnesses and appear with counsel and appeal any adverse decisialate, DOE has
never exercised its mareh rights to any subject inventions.

. Rights in Teknical Data

Data rights differ based on whether data is first produced under an award or instead
was developed at private expense outside the award.

d AYAGSR wA 3K G dverdment Wilkngt narmialy requird délivedy of
confidential ortrade-secrettype technical data developed solely at private expense
prior to issuance of an award, except as necessary to monitor technical progress and
evaluate the potential of proposed technologies to reach specific technical and cost
metrics.

Governnent Rights in Technical DateoBuced Under Awards: The U.8vgrnment

normally retains unlimited rights itechnical data produced undeogernment financial

assistance awards, including the right to distribute to the public. However, pursuant to
specialstatutory authority, certain categories of data generated unB&Eawards may

be protected from public disclosure for up fiwe yearsafter the data is generated

6t NPGSOUSR 5F0F£0d@ C2NJ I gl NRA LISNYAGOAY3
markedr & &S0 F2NIK Ay GKS gl NRQa AydaSttSOldz
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listing of unlimited rights data (i.e., neprotected data) must be inserted into the data
clause in the award. In additiomvention disclosures may be protected from public
disclosure for a reasonable time in order to allow for filing a patent application.

For this FOA, selectees and recipients may request an extended period of protection
(more than 5 years and not to exceed 30 years) if reasonably required for
commercializatin for specific categories of data fdopic Aread and Zirst produced

under the resulting awards in accordance with 15 U.S.C. § 3710a(c)(7)(B)(ii) and the
Energy Policy Acts of 1992 and 2005, or 42 U.S.C. § 7256(g)(5) for OTAs, if applicable.
Further drection will be provided during the negotiation process upon request.

M. Copyright

Theprime recipient andsubrecipients may assert copyright in copyrightable works, such
as software, first produced under the award withdd©Eapproval.When copyright is
asserted, the gvernment retains a paidp nonexclusive, irrevocable worldwide license
to reproduce, prepare derivative works, distribute copies to the public, and to perform
publicly and display publicly the copyrighted workis license extends to conttacs

and others doing work on beHadf the government.

N. Export Control

The United States government regulates the transfer of information, commaodities,

technology, and software considered to be strategically important to the United States

to protect natinal security, foreign policy, and economic interests without imposing

undue regulatory burdens on legitimate international trade. There is a network of

federal agencies and regulations that govern exports that are collectively referred to as
GOELRZ NI a2y i NB NBOALASY(Ga | yR &dzo NBSOALMASYy
compliance with all applicable United States Export Control laws and regulations relating

to any work performed under a resulting award.

The recipient must immediately report to DOE anpax control violations related to
the project funded under the DOE award, at the recipient or subrecipient level, and
provide the corrective action(s) to prevent future violations.

O.Prohibition on Certain Telecommunications and Video
Surveillance Servicesr Equipment

As set forth in 2 CFR 200.216, recipients and subrecipients are prohibited from
obligating or expending project funds (federal funds and recipient cost share) to procure
or obtain; extend or renew a contract to procure or obtain; or enteoiatcontract (or
extend or renew a contract) to procure or obtain equipment, services, or systems that
usecovered telecommunications equipment or serva®sa substantial or essential
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component of any system, or as critical technology as part of angray#ts described

in Section 889 of Public Law 1232, covered telecommunications equipment is
telecommunications equipment produced by Huawei Technologies Company or ZTE
Corporation (or any subsidiary or affiliatesafchentities).

See Public Law15-232, Section 889, 2 CFR 200.216, and 2 CFR 200.471 for additional
information.

P. Personally Identifiable Information (PII)

All information provided by the applicant must to the greatest extent possible exclude
PILGPIE NB TS NE (it canyperuded o [distingRish or trace an individial
identity, such as their namé&pcial Security numberor biometric records, aloe or

combined with other personal or identifying information linked or linkable to a specific
individual, such as date and place of biothy 2 i K SN a Y (SkeFOME y I YS @
Memorandum M17-12 dated January 3, 2017.)

By way of example, applicants must smeesumes to ensure that they do not contain

Pll such as personal addresses, personal landline/cell phone numbers, and personal
emails.Under no circumstances should Social Secunitynbers (SSNs) be included in

the application Federal agencies are proited from the collecting, using, and

displaying unnecessary SSNs. (See the Federal Information Security Modernization Act
of 2014 (Pub. L. No. 1283, Dec 18, 2014; 44 U.S.C. § 3551).

Q.Annual Independent Audits

If a forprofit entity is aprime recipientand has expended $750,000 or more of DOE
awardsduring the entity@ fiscal year, an annuedmplianceaudit performed by an
independent auditor is requiredor additional information, please refer to 2 CFR
910.501 and Subpart F.

If an educational instittion, nonprofit organization, or state/local government is a
prime recipient orsubrecipient and has expended $750,000 or moréeaferal awards
during the nonfederal entity@ fiscal year, 8ngle orProgramSpecificAudit is required.
Foradditional information, please refer to 2 CFR 200.501 and Subpart F.

Applicants and subrecipients (if applicable) should propose sufficient costs in the project
budget to cover the costs associated with the audit. DOE will share in the cost of the
audit & its applicable cost share ratio.
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R. Informational Webinar

DOE will conduct one informational webinar during the FOA process. It will be held after
the initial FOA release but before the due date for Concept Papers.

Attendance is not mandatory and will npositively or negatively impact the overall
review of any applicant submissions. The webinar will be open to all applicants who
wish to participate. Applicants should refrain from asking questions or communicating
information that would reveal confidentiaand/or proprietary information specific to
their project. The webinar date is listed on the cover page of the FOA.
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APPENDIA ¢ COSTSHARHNFORMATION

Cost Sharing or Cost Matching

¢CKS GSNXYa aoOz2aid aKFENAYy3IE | YR owdy2E¥ehn theDAEOK A y 3 ¢
Financial Assistance Regulations, 2 CFR 200.306, use both terms in the titles specific to

regulations applicable to cost shariipOB t Y2adG | f gl &a dzaSa aoOz2ail akKkt
concept that norfederal share is calculated aparcentage of the Total Project Cost. An

exception is the State Energy Program Regulation, 10 CFR 420.12, State Matching Contribution.

| SNB aO0z2aid YI (-fedérklghare is daRuated 46 & peyeéntage of the federal

funds only, rather than th&@otal Project Cost.

How Cost SharinglICalculated

As stated above, cost sharing is calculated as a percentage of the Total Project Cost. FFRDC
costs must be included in Total Project Costs. The following is an example of how to calculate
costsharing amounts for a project with $iillion in federal funds with a minimum 20% non
federal cost sharing requirement:

1 Formula: Federal share ($) divided by federal share (%) = Total Project Cost
Example: $1,000,000 divided by 80% = $1,250,000

1 Formuh: Total Project Cost ($) minus federal share ($) =fddaral share ($)
Example: $1,250,000 minus $1,000,000 = $250,000

1 Formula: Norfederal share ($) divided by Total Project Cost ($) =fddaral share (%)
Example: $250,000 divided by $1,250,000%%

What Qualifiesfor Cost Sharing

While it is not possible to explain what specifically qualifies for cost sharing in dne or
sentences, in general, if a cost is allowable under the cost principles applicable to the
organization incurring the cosind is eligible for reimbursement undeD®Egrant or

cooperative agreement, it is allowable as cost share. Conversely, if the cost is not allowable
under the cost principles and not eligible for reimbursement, it is not allowable as cost share. In
addtion, costs may not be counted as cost share if they are paid by the fegiar@ainment

under another award unless authorized by federal statute to be used for cost sharing.

The rules associated with what is allowable as cost share are specific to the type of organization
that is receiving funds under the grant or cooperative agreement, thabghare generally the
same for all types of entities. The specific rules applicable
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1 FAR Part 31 for Rétrofit entities, (48 CFR Part 31and
1 2 CFR Part 200 Subpart €ost Principles for all other ndiederal entities.

In addition to theaboveregulations, other factors may come into pjaych as timing of

donations and lengtlof the project period. For example, the valuel@fyears of donated
maintenance on a project that has a project period of five years would not be fully allowable as
cost share. Only the value for the five years of donated maintenance that correspotigs to
project period is allowable and may be counted as cost share.

Additionally,DOEgenerally does not allow praward costs for either cost share or
reimbursement when these costs precede the signing of the appropriation bill that funds the
award. In tle case of a competitive awardOEgenerally does not allow praward costs prior

to the signing of the Selection Statement by D®ESelection Official.

General Cost Sharing Rules on a DXOard

1. Cash Cost Shaencompasses all contributions to the project made by the recipient or
subrecipient(s) for costs incurred and paid for during the project. This includes when an
organization pays for personnel, suppliesgquipment for their company with
organizational esources. If theost of theitem or service is reimbursed, it is cash cost
share. All cost share items must be necessary to the performance of the project.

2. In-Kind Cost Sharencompasses all contributions to the project made by the recipient or
subrecipent(s) that do not involve a payment or reimbursement and represent donated
items or services. H ind cost share items include volunteer personnel hours, donated
existing equipmentanddonated existing supplies. The cash value and calculations thereof
for all InKind cost share items must be justified and explained in the Cost Share section of
the project Budget Justification. All cost share items must be necessary to the performance
of the project.Consult your DOE contadtyou have questionkefore illing out the InKind
cost share section of the Budget Justification.

3. Funds from other federal sourcasaynot be counted as cost share. This prohibition
includes FFRDC subrecipients. Neaheral sources include any source not originally derived
from federal funds. Cost sharing commitment letters from subrecipients must be provided
with the original application.

4. Fee or profit including foregone fee or profit, are not allowable as project costs (including
cost share) under any resulting award. The prbjaay incuronly those costs that are
allowable and allocable to the project (including cost share) as determined in accordance
with the applicable cost principles prescribed in FAR Part 31 fePfedit entities and 2 CFR
Part 200 Subpart ECost Pringiles for all other noffederal entities.

DOE Financial Assistance Rules 2 CFR Part 200 as amended by 2 CFR Part 910
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2 CFR 200.306

(@ Under Federal research proposals, voluntary committed cost sharing is not expected. It
cannot be used as a factor during the merit review of applications or proposals, but may be
considered if it is both in accordance with Federal awarding agency remsdatnd specified

in a notice of funding opportunity. Criteria for considering voluntary committed cost sharing
and any other program policy factors that may be used to determine who may receive a
Federal award must be explicitly described in the noticRinfling opportunity. See als8
200.414and200.204and appendix | to this part.

(b) For all Federal awards, any shared costs or matching funds and all contributions, including
cash and thiregparty inkind contributions, must be accepted as part of the fieaderal
entity's cost sharing or matching wheach contributions meet all of the following criteria:

(1) Are verifiable from the notirederal entity's records;

(2) Are not included as contributions for any other Federal award;

(3) Are necessary and reasonable for accomplishment of project or progbgectives;

(4) Are allowable undesubpart E of this payt

(5) Are not paid by the Federal Government under another Federal award, except where
the Federal statute authorizing a program specifically provides that Federal funds made
available for such program can be applied to matching or cost sharing requirements of
other Federal programs;

(6) Are provided for in the approved budget when required by the Federal awarding agency;
and

(7) Conform to other provisions of this part, as applicable.

() Unrecovered indirect costs, including indirect costs on cost sharing or matching may be
included & part of cost sharing or matching only with the prior approval of the Federal
awarding agency. Unrecovered indirect cost means the difference between the amount
charged to the Federal award and the amount which could have been charged to the Federal
awardunder the nonFederal entity's approved negotiated indirect cost rate.

(d) Values for nor-ederal entity contributions of services and property must be established
in accordance with the cost principlessnbpart E of this partif a Federal awarding agency
authorizes the noffFederal entity to donate buildings or land for construction/facilities
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acquisition projects or lorterm use, the value of thdonated property for cost sharing or
matching must be the lesser paragraph (d)(19r (2) of this section.

(1) The value of the remaining life of the property recorded in the-f@deral entity's
accounting records at the time of donation.

(2) The current fair rarket value. However, when there is sufficient justification, the Federal
awarding agency may approve the use of the current fair market value of the donated
property, even if it exceeds the value describegamagraph (d)(1df this section at the

time of donation.

(e) Volunteer services furnished by thighrty professional and technical personnel,
consultants, and other skilled anohskilled labor may be counted as cost sharing or matching
if the service is an integral and necessary part of an approved project or program. Rates for
third-party volunteer services must be consistent with those paid for similar work by the non
Federalentity. In those instances in which the required skills are not found in theFeateral
entity, rates must be consistent with those paid for similar work in the labor market in which
the nonFederal entity competes for the kind of services involved.tireeicase, paid fringe
benefits that are reasonable, necessary, allocable, and otherwise allowable may be included
in the valuation.

(f) When a thirdparty organization furnishes the services of an employee, these services must
be valued at the employeetegular rate of pay plus an amount of fringe benefits that is
reasonable, necessary, allocable, and otherwise allowable, and indirect costs at either the
third-party organization's approved federaiegotiated indirect cost rate or, a rate in
accordancevith 8§ 200.414(dprovided these services employ the same skill(s) for which the
employee is normally paid. Where donated services are treated as indirect costs, indirect cost
rates will separate the value of the donated services so that reimbursement for the donated
servces will not be made.

(g) Donated property from third parties may include such items as equipment, office supplies,
laboratory supplies, or workshop and classroom supplies. Value assessed to donated property
included in the cost sharing or matching sharast not exceed the fair market value of the
property at the time of the donation.

(h) The method used for determining cost sharing or matching for thady-donated
equipment, buildings and land for which title passes to the-Rederal entity may difr
according to the purpose of the Federal awarghafagraph (h)(1r (2) of this section
applies.

(1) If the purpose of the Federal award is to assist the-Rederal entity in the acquisition
of equipment, buildings or land, the aggregate value of the donategerty may be
claimed as cost sharing or matching.
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(2) If the purpose of the Federal award is to support activities that require the use of
equipment, buildings or land, normally only depreciation charges for equipment and
buildings may be made. Howayehe fair market value of equipment or other capital assets
and fair rental charges for land may be allowed, provided that the Federal awarding agency
has approved the charges. See ¢is00.420

() The value of donated property must be determined in accordance with the usual
accounting policies of the neRederal entity, with the following qualifications:

(1) The value of donated land and buildingashnot exceed its fair market value at the

time of donation to the nor~ederal entity as established by an independent appraeer,(

certified real property appraiser or General Services Administration representative) and

certified by a responsible offial of the norFederal entity as required by the Uniform

Relocation Assistance and Real Property Acquisition Policies Act of 1970, as anhded, (

U.S.C. 4604655 (Uniform Act) except as provided in the implementing regulatiotat

CFRpartZ a! YATF2NYXY wSt20FGA2y ' aaradlryOoS 'yR wSs
Federalyl 83 Aa430SR t NRPINI Yaé d

(2) The value of donated equipment must not exceed the fair market value of equipment of
the same age and cortdin at the time of donation.

(3) The value of donated space must not exceed the fair rental value of comparable space as
established by an independent appraisal of comparable space and facilities in a privately
owned building in the same locality.

(4) The value of loaned equipment must not exceed its fair rental value.

(j) For thirdparty inkind contributions, the fair market value of goods and services must be
documented and to the extent feasible supported by the same methods used internally by
the non-Federal entity.

(k) For IHEs, see also OMB memoranduM6, dated January 5, 2001, Clarification of
OMB A21 Treatment of Voluntary Uncommitted Cost Sharing and Tuition Remission Costs
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APPENDIB ¢ SAMPLECOSTSHARECALCULATION FABRENDEROST
SHAREPERCENTAGE

The following example shows the math for calculating required cost share for a project with $2
millionin federal fundswith four tasks requiring differenton-federal cost share percentages:

Task Proposed Federal| Federal Share % Recipient Share %
Share
Task 1 (R&D) $1,000,000 80% 20%
Task 2 (R&D) $500,000 80% 20%
Task 3 (Demonstration) $400,000 50% 50%
Task 4 (Outreach) $100,000 100% 0%

Federal share ($) divided lbgderal share (%) = Task Cost
Each task must bealculated individually as follows:

Task 1

$1,000,000 divided by 80% = $1,250,000 (Task 1 Cost)
Task 1 Cost minus federal shareon-federal share
$1,29,000- $1,000,000 = $250,000¢n-federal share)

Task 2

$500,000 divided 80% = $625,000 (Task 2)Cost
Tak 2 Cost minus federal share emfederal share
$625,000- $500,000 = $125,000 ¢n-federal share)

Task 3

$400,000 / 50% = $800,0Q0ask 3 Cost)

Tak 3 Cost minus federal share emfederal share
$800,000- $400,000 = $400,000 ¢n-federal share)

Task 4
Federal share = $100,000
Nonfederal cost share isah mandated for outreach = $0 ¢n-federal share)
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The calculation may thelme completed as follows:

Tasks $ Federal % Federal | $ NonFederal| %NonFederal| Total Project
Share Share Share Share Cost
Task 1 $1,000,000 80% $250,000 20% $1,250,000
Task 2 $500,000 80% $125,000 20% $625,000
Task 3 $400,000 50% $400,000 50% $800,000
Task 4 $100,000 100% $0 0% $100,000
Totals $2,000,000 $775,000 $2,775,000

Blended Cost Share %
Nonfederal share ($775,000) divided by Total Project Cost ($2,775,000) = 208%deral)
Federal share ($2,000,000) divided by Total Project CostA$200) = 72.1%edderal)
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APPENDIXCC WAIVERREQUESTIROR 1. FOREIGNENTITY
PARTICIPATIQMNDZ. FOREIGNVORK

1. Waiver for Foreign Entity Participation
Many of the technology areas DOE funds fall in the category of critical and emerging
technologies (CETs). CETs are a subset of advanced technologies fudéatially
significant to Wited Statemational andecononic security®3 For projects selected
underthis FOA, threcipients and subrecipients must be organized, chartered or
incorporated (or otherwise formed) under the laws of a state or territory of the United
States; have majority domestic ownership and control; and have a physical location for
business operatios in the United States. To request a waiver of this requirement, an
applicant must submit an explicit waiver request in the Full Application.

Waiver Criteria
Foreignentities seeking to participate in a project funded under this FOA must demonstrate
to the satisfaction of DOE that:

a. ltsparticipation is in the best interest of thended Statesndustry and Wited
Stateseconomic development;

b. The project team has appropriate measures in place to control sensitive
information and protect against unauthiaed transfer of scientific and technical
information;

c. Adequate protocols exist between thdnited Statessubsidiary and its foreign
parent organization to comply with export control laws and any obligations to
protect proprietary information from the fagign parent organization;

d. The work is conducted within thenlifed Statesand the entity acknowledges and
demonstrates that it has the intent and ability to comply with teited States
Competitiveness ProvisiosgeSection MIBxxi.); and

e. The foreign entity will satisfy other conditions that may be deemed necessary by
DCE to protect Wited Stateggovernment interests.

Content for Waiver Request
A Foreign Entity waiver request must include the following:

a. Informationabout the entity: namepoint of contact, and proposed type of
involvementin the project;

b. Country of incorporation, the extent of the ownership/level control by foreign
entities, whether the entity is state owned or controlled, a summary of the
ownership breakdown of théoreign entity, and the percentage of

83 SeeCritical and Emerging Technologies List Update (whitehouse.gov)
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ownership/control by foreign entities, foreign shareholders, foreign state
foreign individuals;
c. Therationale for proposing a foreign entiparticipate (must address criteria
above);
d. A description of the@rojeO G Q& I y i A OA LI ( S Rite®Btafas NR 6 dzil A 2 Y
economy;
A How the project will benefithe United Statesincludingmanufacturing,
contributions to employment in the hited Statesand growth in new
markets and jobs in therited States
A How the prgect will promote manufacturing of products and/or services
in the United States
e.! RSAONALIIAZ2Y 2F K2g (KS F2NBAIYy SyidArde
A description of the likelihood of Intellectual Property (IP) being created from
the workand the treatment of any such 1&nd
g. Countries where the work will be performe@ote: if any work is proposed to
be conducted outside the ited Statesthe applicant must also complete a
separate request foreign work waivgr

—h

DCE may also require:

1 A rrisk assessment with respect to IP and data protection protocols that includes
the export control risk based on the data protection protocols, the technology
being developedand the foreign entity and country. These submissionsctoul
be prepared by the project lea@df not the prime recipient)but the prime
recipient must make a representation to DOE as to whether it believes the data
protection protocols are adequate and make a representation of the risk
assessment high, mediumor low risk of data leakage to a foreign entity.

1 Additional language be added to any agreement or subagreement to protect IP,
mitigate risk or other related purposes.

DCE may require additional information before considering the waiver request.

5 h 9dedsion concerning a waiver request is not appealable.

2. Waiver for Performance of Work in the United Stat@Soreign Work
Waiver)

Asset forth inSection \Kiii., allwork funded under this FOMnust be performed in the
United StatesTo seek a waiver of theeFormance of Work in the United States
requirement, the applicant must submit an explicit waiver request in the Full
Application.A separate waiver request must be submitted for each ergityposing
performance of work outside of the United States.
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Overall, a waiver request must demonstrate to the satisfactioD@E that it would
further the purposes of this FOA and is otherwise in the economic interests of the
United States to perform work outside of the United States. A reqicest foreign work
waive must include the following:

1. The rationale for performing theork outside the Wited Stated ¢ F 2 NS A 3y
G2NJ €0T

2. A description of the workroposed to be performed outside thenled

States

An explanation as to how the foreign work is essential to the project;

A description of the anticipated benefits to be realizgdthe proposed

foreign work and the anticipated contributions to theS.economy;

5. The associated benefits to be realized and the contribution to the project
from the foreign work;

6. How the foreign work will benefihe United Statesincluding
manufacturng, contributions to employment in the hited Statesand
growth in new markets and jobs in thenlted States

7. How the foreign work will promote manufacturing of products and/or
servicedn the United States

8. A description of the likelihood of IP being created from fitweign work and
the treatment of any such IP;

9. The total estimated cost (DOE aretipient cost share) of the proposed
foreign work;

10.The counties in which the foreign work is proposed to be penfied; and

11.The name of the entity that would perform the foreign work.

Hw

DCE may require additional information before considering the waiver request.

5h9Q&d RSOAAA2Y O2yOSNYyAYy3a | g+ ABSNI NBIljdzSai
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APPENDID ¢ REQUIRENSE OFAMERICANRON STEEL
MANUFACTURHEPRODUCT,ANDCONSTRUCTIAOMATERIALS
BUYAMERICAREQUIREMENTS FINFRASTRUCTUREOJECTS

A. Definitions
For purposes of the Buy America requiremebiased both on the statute and OMB Guidance
Document dated April 18, 202fhe following definitions apply:

Construction materialsncludes an article, material, or supplyther than an item of primarily
iron or steel; a manufactured product; cement andrantitious materials; aggregates such as
stone, sand, or gravel; or aggregate binding agents or addifivelsat is or consists primarily
of:

wNon-ferrous metals;

wPlasticand polymerbased products (including polyvinylchloride, composite building

materials, and polymers used in fiber optic cables);

wGass(including optic glass);

wlLumber, or

wDrywall.

Infrastructureincludes, at a minimum, the structures, facilities, and equipment for, in the
United States, roads, highways, and bridgedligiransportation; dams, ports, harbors, and
other maritime facilities; intercity passenger and freight railroads; freight and intermodal
facilities; airports; water systems, including drinking water and wastewater systems; electrical
transmission factiies and systems; utilities; broadband infrastructure; and buildings and real
property. Infrastructure includes facilities that generate, transport, and distribute energy.

Moreover, according to the OMB guidance document:

When determining if a programas infrastructure expenditures, Federal agencies

AK2dzf R AYUSNLINBGO GKS GSNY aAyFNI adNHzOG dzNEB ¢
provided above as illustrative and not exhaustive. When determining if a

particular construction project of a type not listed ithe definition above
O2yaitAaiddziSa GaAYTFNI adNHzOGdzNBZ¢ F3ISyYyOASa aKz
serve a public function, including whether the project is publicly owned and

operated, privately operated on behalf of the public, or is a place of publi
accommodation, as opposed to a project that is privately owned and not open to

the public. Projects with the former qualities have greater indicia of infrastructure,

while projects with the latter quality have fewer. Projects consisting solely of the

purchase, construction, or improvement of a private home for personal use, for

example, would not constitute an infrastructure project.

84BIL, § 70917(c)(1).
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The Agency, not the applicantjll have the final say as to whethargiven project includes

infrastructure, as definetierein Accordinglyijn cases where thé LJdzo £ A O¢  y I G dzNB 2 F
infrastructureis uncleatbut the other relevant criteria are meDOE strongly recommends that
applicantscomplete their full application wh the assumption thaBuy America requirements

will applyto the proposed project

Projectmeans the construction, alteration, maintenance, or repair of infrastructure in the
United States.

B.Buy Americav S lj dZA NEYSy Ga F2NJ LYy FTNI &G NUzOmemd)S t NP 2SO
In accordance witlsection70914 of the Bllpone of theproject funds(includes federal share
and recipient cost sharehay be usedor aprojectfor infrastructureunless:

(1) all iron and steel used in the project are produced in the United StHtessmeans

all manufacturing processes, from titial melting stage through the application of

coatings, occurred in the United States;

(2) all manufactured products used in the project are produced in the United $tates
this means the manufactured product was manufactured in the United Stateghand
cost of the components of the manufactured product that are mined, produced, or
manufactured in the United States is greater than 55 percent of the total cost of all
components of the manufactured product, unless another standard for determining the
minimum amount of domestic content of the manufactured product has been
established under applicable law or regulation; and

(3) all construction materiat3are producedin the United States this means that alll
manufacturing processes for the constructioraterial occurred in the United States.

The Buy Americeequirementsonly appl to articles, materials, and supplies that are consumed
in, incorporated into, or affixed to an infrastructure project. As such, it does not apply to tools,
equipment, and spplies, such as temporary scaffolding, brought to the construction site and
removed at or before the completion of the infrastructure project. Nor dibesBuy America
requirementsapply to equipment and furnishings, such as movable chairs, desks, amdblgort
computer equipment, that are used at or within the finished infrastructure project, but are not
an integral part of the structure or permanently affixed to the infrastructure project.

Theserequiremens mustflow down to all sukawards, all contrad, subcontractsand

purchase orders for work performed under the proposed prgjegcept where the prime
recipient is a foiprofit entity. Based on guidance from the Office of Management and Budget
(OMB), the Buy America requirements of the BIL do nptyajp DOE projects in which the

85 Excluds cement and cementitious materials, aggregates such as stone, sand, or gravel, or aggregate binding
agents or additives.
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prime recipient is a feprofit entity; the requirements only apply to projects whose prime
recipient is a State, local government, Indian tribe, Institution of Higher Education, or nonprofit
organization

For additionainformation related to the application and implementation of #eBuy America
requirements please se©MB Memorandum M22-11, issued April 18, 2022
https://www.whitehouse.gov/wpcontent/uploads/2022/04/M22-11.pdf

Note that for all applicants both nonFederal entities and feprofit entitiest DOE is including

a Program Policy Factor that the Selection Official owsider in determining which Full
Applications to select for award negotiations that considers whether the applicant has made a
commitment to procure U.S. iron, steel, manufactured products, and construction materials in
its project.

C Waivers

TheDCE financial assistance agreemeavili require each recipient: (1) to fulfill the

commitments made in its application regarding the procurement of-pr&luced products

and (2) to fulfill the commitments made in its application regarding the procuremeotheir

key component metals andomesticallynanufactured products domestically that are deemed
available in sufficient and reasonably available quantities or of a satisfactory quality at the time
of award negotiation.

In limited circumstance€)OEmay waive the application of th8uy America requirements
where DOHletermines that:

(1) Applyingthe Buy America requirementgould be inconsistent with the public
interest;

(2) The types of iron, steel, manufactured products, or construction materials are not
produced in the United States in sufficient and reasonably available quantities or of a
satisfactory quality; or

(3) Theinclusion of iron, steel, manufactured products,amnstruction materials
produced in the United States will increase the cost of the overall project by more than
25%

If an applicanor recipientis seeking a waiver of the Buy America requirementsay submita
waiver requesafter it has been notied of its selection for awardegotiations A waiver
requestmust include:

7 ! RSGOFAf SR 2dzaiA T AREIYERAWM OE2 NINBKS &ii$ ST
products, or construction materials to include an explanation as to how the non
domestic item(s)s essential to the project
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A certification that the applicant or recipient made a good faith effort to solicit bids
for domestic products supported by terms included in requests for proposals,
contracts, and nonproprietary communications wihtential suppliers
Applicant/Recipient name and Unique Entity Identifier (UEI)

Total estimated project cost, DOE and eslsare amounts

Project description and location (to the extent known)

List and description of iron or steel item(s), manufactugedds, and construction
material(s) the applicant or recipient seeks to waive from Domestic Content
Procurement Preference requirement, including name, cost, country(ies) of origin (if
known), and relevant PSC and NAICS code for each

Waiver justificatiorincluding due diligence performed (e.g., market research,
industry outreach) by the applicant or recipient

Anticipated impact if no waiver is issued

DOE may require additional information before considering the waiver request.

Waiver requests are subject to public comment periods of no less than 15 days and must be
reviewed by the Made in America Office. There may be instances where an award qualifies, in
whole or in part, for an existing waiver describedE Buy America Requirement Waiver

Requests | Department of Energy

5ho0Qa RSOAAAZ2Y O2yOSNYAY3 | 6+ AGSNI NBIj dzS4

Questions about this FO&MailPVRD@ee.doe.goRroblems with EEREXCHANGEEmail
EEREXCHANGESupport@hg.doe.imlude FOA name and number in subject line.

118

Aa


mailto:PVRD@ee.doe.gov
mailto:EERE-eXCHANGESupport@hq.doe.gov
https://www.energy.gov/management/doe-buy-america-requirement-waiver-requests
https://www.energy.gov/management/doe-buy-america-requirement-waiver-requests

U.S. DEPARTMENT OF

Office of ENERGY EFFICIENCY
ENERGY & RENEWABLE ENERGY

APPENDIEC DEFINITION OFECHNOLOGREADINESEEVELS

TRL 1:

Basic principles observed and reported

TRL 2:

Technology concept and/or application formulated

TRL 3:

Analytical and experimental critical function and/or characteristic proo
concept

TRL 4:

Component and/or breadboard validation in a laboratory environment

TRL 5:

Component and/or breadboard validation in a relevant environment

TRL 6:

System/subsystem model or prototype demonstration in a relevant
environment

TRL 7:

System prototype demonstration in an operational environment

TRL 8:

Actual system completed and qualified through test and demonstrate

TRL 9:

Actual system proven through successful mission operations
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APPENDI¥C LIST OFACRONYMS

BIL Bipartisan Infrastructure Law

BOM Bill of Materials

BOS Balance of Systems

CED Cumulative Energy Demand

CETs Critical and Emergingiechnologies

CEJST Climate and Economic Justice Screening Tool
COl Conflict of Interest

CPN Cost Priority Number

CRADA Cooperative Research and Development Agreement
DEC Determination of Exceptional Circumstances
DEA Diversity, Equity, Inclusion, and Accessibility
DMP Data Management Plan

DOE Department of Energy

DOl Digital Object Identifier

DOL Department of Labor

DR Degradation Rate

EIMP Environmental impact mitigation potential
EERE Energy Efficiency and Renewable Energy
EOL End of Life

EPBT Energy Payback Time

EPC Engineering, Procurement, and Construction
EROI Energy Return on Investment

FAR Federal Acquisition Regulation

FCOI Financial Conflicts of Interest

FFATA Federal Funding and Transparency Act of 2006
FOA Funding Opportunity Announcement

FOIA Freedom of Information Act

FFRDC Federally Funded Research and Development Center
GAAP Generally Accepted Accounting Principles
GHG Greenhouse Gas

GW Gigawatt

HBCUs Historically Black Colleges and Universities
HJT Heterojunction

IBC Interdigitated Back Contact

IEA International Energy Agency

IPMP Intellectual PropertyjManagement Plan

IRB Institutional Review Board

ITRPV International Technology Roadmap for Photovoltaics
LCA Lifecycle Analysis

LCOE Levelized Cost of Energy

LCOSS Levelized Cost of SolRlusStorage

M&O Management and Operating
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MFA Multi-Factor Authentication

MJ Megajoule

MPIN Marketing Partner ID Number

MSI Minority-Serving institution

MYPP Multi-Year Program Plan

NDA Non-DisclosureAcknowledgement

NEPA National Environmental Policy Act

NNSA National Nuclear Securi#dministration

NSF National Science Foundation

O&M Operation and Maintenance

OFCCP Office of Federal Contractor Compliance Programs
OIG Office of Inspector General

OMB Office of Management and Budget

0SS OpenSource Software

OSTI Office of Scientific and Technical Information
OTA Other TransactiosAuthority

Pl Personal Identifiable Information

PR Performance Ratio

PV Photovoltaic

R&D Research and Development

RD&D ResearchDevelopmentand Demonstration
RFI Request for Information

RFP Request for Proposal

SAM System for Award Management

SETO Solar Energy Technologies Office

SciENcv Science Experts Network Curriculum Vita
SMART Specific, MeasurabléchievableRelevantand Timely
SOPO Statement of Project Objectives

SPOC Single Point of Contact

STEM Science, Technology, Engineering, and Mathematics
TAA Technical Assistance Agreement

TIA Technology Investmemigreement

TLCC Total Lifecycle Cost

TRL Technology Readiness Level

T™W Terawatt

ucc Uniform Commercial Code

UEI Unique Entity Identifier

VALCOE Valueadjusted levelized cost of energy
WBS Work Breakdown Structure

WP Work Proposal
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APPENDIXSC R&DCOMMUNITYBENEFITBLANGUIDANCE

DOE is committed to pushing the frontiers of science and engineering; catalyzirguialily

domestic clean energy jobs through research, development, demonstration, and deployment;

and ensuringnergy equity and energy justi®dor disadvantaged communities. Therefore,

FYR AY | O0O2NRIYyOS gAUGK GKS ' RYAYAAUNI GAZ2YQa LI
opportunities to create good union jobs as stated in EO 14008 (Executive Order on Ttaekling
ClimateCrisisat Homeand Abroad)g’ it isimportantto considerthe impactsof the successful

commercial deployment of any innovations resulting from this FOA on the current and future
workforce.

The goal of the R&D Community Benefits Plan @ltav the application to illustrate

engagement in critical thought about implications of how the proposed work will benefit the
American people and lead to broadly shared prosperity, including for workers and
disadvantaged communiti€$.The three sectionsef the R&D Community Benefits Plans are
considered together because there may be significant overlap among audiences considered in
workforce and disadvantaged communities.

ExampleDEIA EnergyEquity,and Workforce PlanElements

Outlined below areexamples of activities that applicants might consider when developing their
R&D Community Benefits Plan. Applicants are not required to impleargmdf thesespecific
examplesandshouldproposeactivitiesthat bestfit their researchgoals,institutional
environment,teamcomposition,andother factors. Creativity is encouraged.

DEIA
DOE strongly encourages applicants to involve individuals and entities from
disadvantagedommunities Tappingall the availabletalent requires

intentional approaches and yields broad benefits.

Equityextendsbeyonddiversityto equitabletreatment. Equitableaccesdo
opportunity for members of the project team is paramount. This includes

8 DOEdefines energyjusticeasa i golof achievingequity in both the socialandeconomic

participationin the energy system, while also remediating social, economic, and health burdens on

1K2a8S RAALINRPLEZNIAZ2YI GSfe& KINXYSR o0& (G(KSThSySNHe aeadasSvye
document refers takenergy equitg to encompass energy justieexd5 h 9efidits related to
Justice40https://www.energy.gov/diversity/articles/howenergyjustice-presidentiatinitiativesand

executiveordersshapeequity

87 https://www.federalregister.gov/documents/2021/02/01/20202177/tacklingthe-climate-crisis-

at-home-and- abroad

88 Seefootnote 2 for guidanceon the definition andtoolsto locateandidentify disadvantagedommunities.
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ensuring all members of the team, including students,@ai a living wage,
provided appropriate working conditions, and provided appropriate benefits.
In the execution of their project plan, applicants are asked to describe efforts
in diversity, equity, inclusion, and accessibility. In this context, effositd
DEIA are defined &:

1) Thepracticeof includingthe manycommunitiesjdentities,races,
ethnicities, backgrounds, abilities, cultures, and beliefs of the American
people;

2) The consistent and systematic fair, just, and impartial treatment of all
individuals, including protecting workers rights and adhering to Equal
Employment Opportunity laws;

3) The recognition, appreciation, and use of the talents and skills of
employees of albackgrounds; and

4) The provision of accommodations so that all people, including people
with disabilities, can fully and independently access facilities,
information and communication technology, programs, and services.

Successfyplanswill not only describehow the projectteam seekgo increase

DEIAbut also will describe the overall approaches to retention, engagement,

professional development, and career advancement. Specifically, they will

RSY2Y&aGNI GS Of SI NJ I LILINE I CsKedgthsare Sy a dzZNB | f €
meaningfully leveraged, and all members are provided opportunities and

paths for career development, especially includiaghsfor internsand

traineesto securepermanentpositions.Diversityshould be considered at all

levels of the projecteam, not just leveraging early career individuals to meet

diversity goals.

DOEstronglyencouragespplicantso considerpartnershipso promote

DEIA, justice, andorkforce participation. Minority Serving Institutions,
Minority Busines&nterprises, minorispwned businesses, disabiliovned
businesses, womeowned businesses, Native Amerieawned businesses,
veteranowned businesses, or entities located in an underserved community
that meet the eligibility requirements are encouragexléad these
partnershipsasthe prime applicantor participateon anapplicationasa
proposed partner to the prime applicant.

When crafting the DEIA section of the Plan, applicants should describe how
they will act to promote each of the four DEIA effoabove into their

89 https://www.whitehouse.gov/wpcontent/uploads/2021/11/Strategi®lanto-Advance
DiversityEquity Inclusionand-Accessibilityin-the-FederalWorkforce11.23.21.pdf

Questions about this FO&MailPVRD@ee.doe.goRroblems with EEREXCHANGEEmail
EEREXCHANGESupport@hg.doe.tfmlude FOAame and number in subject line.

123


mailto:PVRD@ee.doe.gov
mailto:EERE-eXCHANGESupport@hq.doe.gov
https://www.whitehouse.gov/wp-content/uploads/2021/11/Strategic-Plan-to-Advance-Diversity-Equity-Inclusion-and-Accessibility-in-the-Federal-Workforce-11.23.21.pdf
https://www.whitehouse.gov/wp-content/uploads/2021/11/Strategic-Plan-to-Advance-Diversity-Equity-Inclusion-and-Accessibility-in-the-Federal-Workforce-11.23.21.pdf
https://www.whitehouse.gov/wp-content/uploads/2021/11/Strategic-Plan-to-Advance-Diversity-Equity-Inclusion-and-Accessibility-in-the-Federal-Workforce-11.23.21.pdf

Office of ENERGY EFFICIENCY
& RENEWABLE ENERGY

investigation It isimportantto note that diversity,equity, inclusion,and
accessibilityare four different but related concepts that should not be
conflated. For instance, you can achieve diversity without equity; all four must
be addressed. Applicants could discuss how the proposed investigation could
contribute to training and developing a diverse scientific workforce.
Applicants could describe the efforts they plan to take, or will continue to
take, to create an inclusive workple, free from retaliation, harassment, and
discrimination. Applicants could outline any barriers to creating an equitable
and inclusive workplace and address the ways in which the team will work to
overcome these barriers within the bounds of the spec#®earch project.

The plan could detail specific efforts to inform project team members in any
capacity of their labor rights and rights under Equal Employment Opportunity
laws and their free and fair chance to jagrunion. Note that this inclusionof
informingproject teammembersis alsoincorporated into awards through the
National Policy Assurancés.

Equal treatment of workers, including students, is necessary, but overcoming
institutional bias requires intentionally reducing sometimes hidbarriers to
equal opportunity.Applicants could consider measures like childcare, flexible
schedules, paid parentiave paytransparencyandother supportsto

ensurethat societalbarriersdo not hinder realization of DEIA intentions.

Some othese considerations may result in common approaches in different
sections of the plan, and that is acceptable as long as the submission is not a
singular approach to all sections.

EERE especially encourages applicants to form partnerships with diverse an
often underrepresented institutions, such as MSls, labor unions, and
communitycollegeghat otherwisemeetthe eligibility requirements.
Underrepresented institutions that meet the eligibility requirements are
encouraged to lead these partnerships ase firime applicant. The DEIA
section of the Plan could include engagement with underrepresented
institutions to broaden the participation afisadvantaged communities
and/or with local stakeholders, such as residents and businesses, etitaies
carryout workforce development programs, labor uniofs;al government,
and communitybased organizations that represent, support, or watikh
disadvantaged communitieg\pplicants should ensure there is transparency,
accountability andfollow-throughwhenengagingwith communitymembers
and stakeholders.

Specific examples include:

% https://www.energy.gov/management/articles/nationadolicy-assurancedbe-incorporatedawardterms
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1 Buildingcollaborationsand partnershipswith researcherand staff
at MSls;

1 Addressing barriers identified in climate surveys to remove
inequities;

1 Providing antbiastraining and education in the project design
and implementation teams;

1 Offering training, mentorship, education, and other support to
students and early/migtareer professionals fromisadvantaged
communities

1 Providing efforts toward improving a workplacelture of
inclusion;

1 Developing technology and technology integration innovations to
meet the needs otlisadvantagd communities;

1 Creating partnerships with local communities, especially under
resourced andlisadvantagd communities

1 Voluntary recognitia of a union and informing employees of their
rights, regardless of their classification;

1 Making research products and engagement materials accessible in
a greater variety of formats to increase accessibility of research
outputs;

1 Implementing training or dtributing materials to reduce stigma
towards individuals with disabilities;

1 Designing technologies that strategically fit within the existing
workforce for installation and maintenance of the potential
innovation.

EnergyEquity
The Energy Equisection should articulate how project proposals will drive

equitable access to, participation in, and distribution of the benefits produced
from successful technology innovations to disadvantaged communities and
groups.Intentionalinclusionof energyequity requiresevaluatingthe

anticipated longterm costs and benefitthat will accrueto disadvantaged
groups as aesult of the project, and how research questions and project
plans are designed for and support historic®% &  R@F y i 3SR 02YYdzy Al A
engagement in clean energy decisiossmilar to potential cost reductions or
groundbreaking research findings resudfifrom the research, energy equity
and justice benefits may be uncertain, occur over a long period of time, and
have many factors within and outside the specific proposed research
influencing them.

Applicantsshoulddescribethe influencingfactorsandthe mostlikely energy
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equity implicationsof the proposedresearch Applicantsshoulddescribeany
longterm constraintsthe proposedtechnologymayposeto O2 Y'Y dzy A 1 A Sa Q
access to natural resources and Tribal cultural resources. There may be
existing equity research available to use and cite in this description, or the
applicant could describe milestordmsed efforts toward developing that
understanding through this innovatiol.hese nearand longterm outcomes
may include but are not limitetb: a decrease in the percent of income a
household spends on energy costs (energy burdéajy increase in access to
low-cost capital; a decrease in environmental exposure and burdens;
increases in clean energy enterprise creation and contracting (e.g., women
or minority-owned business enterprises); increased parity in clean energy
technology &cess and adoption; increases in energy democracy, including
community ownership; and an increase in energsilience.

Specifiexamplesnclude:

1 Describing how a successful innovation will support economic
developmentin diversegeographior demographt
communities;

1 Creatingaplanto engageequity andjusticestakeholdersn
evaluating the broader impacts of the innovation or in the
development of the research methodology;

1 Describindhow the proposedresearchstrategyand methodology
wasinformed by input from a wide variety of stakeholders;

1 Creating diterature reviewof the equity andjusticeimplicationsof
the outcomes of the specific research if the innovation is successful,
or a plan with dedicated budget and expertise (staffing or
subawardee) to evaluate the potential equity implications of
successful innovation outcomes.

Workforce

The Workforcesection of the R&D Community Benefits Plan should
articulate the future workforce implications of the innovation or a milestone
driven plan for understanding those implications. This includes documenting
the skills, knowledge, and abilities that would leguired of workers

installing, maintaining, and operating the technology that may be derivative

2F GKS | LI AOFyiQa NBaSFNOK:E Fa ¢Sttt |

accessibility for workers to acquire the necessary skills. There may be field
specific orrelevant existingesearchthat couldbe citedin this section.In
addition,applicantscould detailthe procesgshey will useto evaluatelong-

91 Energyburdenis definedasthe percentageof grosshouseholdincomespenton energycosts:
https://www.energy.gov/eere/slsc/lomincomecommunityenergysolutions
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term impactson jobs,includingjob growth or job loss, a change in job

quality, disruptions to existingpdustry andresultingchangego relationships
betweenemployersandemployeesand improvement®r reductions in the
ability of workers to organize for collective representation, and anything else
that could result in changes to regionalrmmational labor markets.

For additional support with developing the Workforce section of a R&D

/ 2YYdzyAte . SySTAaida tftlyz LIXSFaS NBFSNI G2 &
Frequently Asked Questions (FAQs) webpage
(https://www.energy.gov/bil/communitybenefitsplanfrequently-asked

guestionsfaqs). Thisnew resource thoughcreatedprimarilyfor Bll-funded

demonstration anddeploymentprojects,may be useful for R&D projects.

l LILX AOlyida ¢Aff FAYR AB5UGARDI Raz2F2NKE2RD6¢
particularlyhelpfulfor understandingkeyfederalpolicies terms,and

concepts, as well as workforce development strategies relevant to

SEFYAYIFGA2Y 2F (KS 62N] F2NOS AYLX AOFIGAZ2Y A

Specifiexamplesnclude:

1 Outliningthe challengesandopportunitiesfor commercializing
the technology in the United States;

1 Creating a literature review of the workforce implications of the
outcomes of the specifiesearch if the innovation is successful, or a
plan withdedicatedbudgetandexpertise(staffingor subawardeejo
evaluate the potential equity implications of successful innovation
outcomes;

1 Creating a plan and milestones for assessing how a successful
innovation willhaveimplicationsfor job savingsor loss,either at the
macroeconomic level or within specific industries;

91 Describinghow the projectwill supportworkforcetrainingto address
needs for successful innovation;

1 Voluntaryrecognitionof a unionandinformingemployeesof their
rights, regardless of its classification;

1 Creatingaplanto evaluatehow a successfuinnovationwill result
in potential workforce shifts between industries or geographies.

Inclusionof SMARTmilestones
99w9 NBIjdzA NBa (K EammiinkyBenkfitdRarirQlidgel Q&4 w3 5
SpecificMeasurable AchievableRelevantand Timely(SMARTnilestonefor
eachbudgetperiod. AnexemplarySMARilestoneclearlyanswerghe
following questions:

1 Whatneedsto be accomplished?
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1 Whatmeasuresanddeliverableswill be usedto trackprogress
toward accomplishment?

Whatevidencesuggestshat the accomplishments achievable?
Why choosethis milestone?

When will the milestone be reached?

= =4 =
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